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Coming Next Month 


What do your dreams mean?—The latest psychological 
discoveries about one of the oldest of all human enigmas, told 
in understandable terms in a fascinating article. What dreams 
are, where they come from, and what they tell you. 


How to build a warm house—Did you know that for the 
cost of a winter’s supply of coal a frame house can be so con- 
structed that it will hold the heat in winter and keep it out in 
summer? How you can make frame walls equal in insulation 
to a 16-inch brick wall or a 26-inch concrete wall. 


Is your car fixed for winter?—Whether you run it or 
whether you store it, there are certain preparations you must 
make to carry it safely through the cold weather. An expert 
tells what these are, and why, in most cases, it is cheaper to 
run your machine than store it. 


The two-cent trail of peril—A thrilling account of how brave 
men risk death every day in out-of-the-way places to deliver 
the letters you mail. Stories of their adventures in howling 
blizzards and over treacherous ice. A gripping romance of 
Uncle Sam’s postal service. 


Two sturdy mail carriers of southern 
Idaho, who constantly face death in 
bowling blizzards to keep the mail moving 


And more than 200 
other fascinating arti- 
cles and pictures, giv- 
ing you all the news of 
radio and engineering, 
science and invention, 
strange and unusual 
things people are do- 
ing, together with 
practical ideas for the 
automobile, the home, 
the home _ workshop, 
and the use of tools 
and machinery. 
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[Guarantee 
To Make You A 


Public Speaker 
or I Won't Take A Penny, 


I'll Show You How To 
Control One Man Or A 
Big Audience— How To 
Conquer Stage Fright— 
How To Increase Your 
Earnings— All By The 
Power Of EffectiveSpeech 


That’s all I want, 15 minutes a 
day, to prove to you beyond a 
shadow of a doubt that I can do for 
you what I have done for other 
men—increase your income, make 
you a leader, make you successful. 


C. F. Bourgeois, President of 
Robischon and Peckham, says: ‘‘The 
lesson on ‘How to Develop Person- 
ality’ is alone worth the entire cost 
of the course. It has been of real 
practical help to me.” 

Walter O. Ford of the Ford Manu- 
facturing Company writes: ‘‘Was 
always considerably flustered when 
called upon to speak. Now, thanks 
to your course, I feel perfectly at 
home and confident. Every man 
who wants a strong personality and 
the power of effective speech should 
take your course.”’ 

H. B. McNeal, President of the 
Telephony Publishing Company, 
says: “It should appeal to every 
man and especially to young men 


who are ambitious for rapid promo- 
tion.” 


Get Big Money Jobs 


These men write as do hundreds of other 
successful men concerning this amazing 
new method of making you a forceful, fluent, 
convincing speaker. The world is at the feet 
of the man who can hold others by the sheer 
power of speech. Powerful speech shortens 
the road to success. Leadership depends on 
the ability to talk forcefully, fluently and 
convincingly. Why do salary increases and 
the big-pay jobs seem to just come naturally 
to one man when all about him are men of 
equal ability in other respects? Why in social 
lite does one man have great influence and 
be the center of interest. when others are 
ignored? The answer is obvious. The suc- 
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cessful man has the knack of making every 
word he says or writes count in his favor. 
He is never at a loss for the right word and 
he presents his proposition or views in clear, 
logical and forceful language—with the re- 
sult that he gets what he goes after. He has 
the wonderful power to 


Sway Others At Will 


and he is welcomed everywhere and listened 
to with deep respect. How many men can 
address a dignified board of directors and 








What This Amazing Course 
Teaches You 


How to make after-dinner speeches. 
How to write better letters. 

How to sell more goods. 

How to have a good memory. 

How to enlarge your vocabulary. 
How to make political speeches. 
How to develop self-confidence. 
How to have a winning personality. 
How to be master of any situation. 




















have their plans and ideas approved? How 
many men can appear at a moment’s notice 
before an audience and create enthusiastic 
notice? Not many. And yet there is no 
reason why any man should not be able to 
do these things just like successful men are 
capable of doing them. Powerful and con- 
vincing speech can be easily acquired. 


Easy For Anyone 


I don’t care what line of business you are 
in. I don’t care how embarrassed you now 
are when you are required to speak. I don’t 
care what you think now. I can show you 


Day 


how to rise quickly above the mass in busi- 
ness, how to step to promotion, how to be 
a leader, with poise and the assurance to 
plunge right into any subject and convince 
your hearers of your point of view. By this 
amazing new method, made possible by Pro- 
fessor R. E, Pattison Kline, formerly dean of 
the Public Speaking Department of the 
Columbia College of Expression, being a 
powerful speaker is easy and simple. 


Free Self-Test 


To convince you fully that you can become 
a powerful and convincing speaker by giving 
me only fifteen minutes a day right in the 
privacy of your own home, I will send you a 
remarkable FREE self-test, and then you 
can judge for yourself. I want you to deter- 
mine whether or not you wish to have this 
power of speech that men envy and women 
applaud. Also, because I know that you will 
be so delighted that you will tell others of 
this amazing method, I will send you a 


. Special Offer 


if you fill‘in the coupon and’ mail at once. 
You like thousands of others can quickly 
and easily ‘learn’ the secret of achievement 
both in position and salary-and all this with- 
out leaving your present position and by de- 
voting only a few minutes a day to the 
fascinating material I will send you. Just 
give me your name and address on the 
coupon. 


NORTH AMERICAN INSTITUTE 
Dept. 1369, 3601 Michigan Ave., Chicago 





U ecth American Institute 1 
l Dept. 1369, 3601 Michigan Ave., Chicago, Il. 
| I am interested in your Course in Effective 1 
Speaking and your Free self-test and special 
I offer. Please send me full particulars. This i 
i request places me under no obligation of any , 
kind. 
ati. diss ccs ooo 0 0c e degen cae se eee ] 
J Address........ceeccceceeeeeeeeseseeeeeeee , 
! ES tiie sioc dig amalsiaeae SON 55 oc piers d 
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Believe in Germs? 


HAT germs exist is certain 
knowledge, but that they are 
the cause of disease is quite 
a different statement. 

If the theory that germs are the 
primary cause of disease is correct, it 
follows that the introduction of germs 
into the living organism would pro- 
duce disease in every case. 


The instances that prove this untrue 
are so legion that the germ theorists 
have been compelled to explain that 
the germs are impotent UNLESS 
THE POWER OF RESISTANCE OF 
THE PATIENT IS SUBNORMAL. 

Power of resistance may be meas- 
ured in terms of life current or vital- 
ity. The stronger the life current, the 
greater the resistance and, vice versa, 
the weaker the life current, the 
weaker the resistance. So we may 
conclude that where 100 per cent of 
life current, or vitality, exists the sus- 
ceptibility is zero; and where 50 per 
cent exists the resistance is small and 
the susceptibility correspondingly 
great. 

It requires but little reasoning from 
these facts to conclude that those who 
contract typhoid, for instance, owe 
their susceptibility to a lack of vital 
force in the intestinal tract; those who 
contract tuberculosis, pneumonia, etc., 
to a lack of resistance in the lung tis- 
sue, and so on through the entire list 
of “germ” diseases. 


Chiropractic goes several links far- 
ther back in the chain of cause and 
effect. While the germ theorists stop 
at the susceptibility of the patient, the 
chiropractor says that the susceptibil- 
ity is the result of a lack of vital 
force, due to pressure on a nerve 
caused by a misaligned vertebra; and 
that when the vertebra is adjusted the 
normal vital force will again flow over 
the nerve, the affected parts will again 
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become normal and the disease germs 
and every other incidental effect will 
disappear. 


Millions of people testify to the 
efficacy of Chiropractic in the so-called 
germ diseases. A fair trial at the 
hands of a competent chiropractor will 
convince you as it has convinced 
others. 





CHIROPRACTIC 
CONQUERS 
TUBERCULOSIS 


December, 1924 


hoe 
Aa, 


Need These New Books 


Garage Owner — 

Service Station Mgr, 

Repair Man-Trouble 
®@ Shooter—Car Owner 


UST off the press. Five volumes, 2200 pages 
J of money-making automobile ideas. Tells what 

to do, how to do it and why. All new shop. 
kinks and brand new repair methods included. 
Everything made clear and practical with 2400 
pictures, charts and diagrams. You can quickly 
master these great books, know your job — make 
yourself an expert and draw an expert’s pay. 
Everything about every Auto is covered, PLUS 


4 Big New Features 
At No Extra Cost 


Specifications Wiring Diagrams 
(A Separate Sheet for each (A arate Sheet foreach 
Car) This feature worth big Car) 


mplete diagrams of 
money to you in estimating 


electrical systems on all 





R. AND MRS. KOEPSEL, of 

913 Forest Ave., Waukegan, 

Ill., upon being first duly 
sworn, under date of August 11, 
1923, depose and say: 


“A marvelous change has been 
wrought in the condition of our 
little daughter, Betty Jane. She 
was taken sick when about nine 
months old and for four years we 
tried various treatments, but 
with no results. 


“The condition of our little girl 
was getting worse and was diag- 
nosed by physicians to be tuber- 
culosis, and we were advised to 
change climate. Before doing this 
we considered trying Chiroprac- 
tic. We laid aside all medicine 
and let the chiropractor have full 
sway from September 26, 1922, to 
January 26, 1923, at which time 
she seemed entirely well and has 
been improving ever since. Today 
her health is entirely restored. 
We owe her life to Chiropractic 
and shall always praise it highly 
for its wonderful science.” 








repair jobs, ordering new 
parts or making repairs. 
Shows generator output 
when relays should cut in— 
distance relay gaps— model 
number for all units for 
ordering parts — firing 
order — ignition timing— 
parts, sizes, etc. 


standard cars. Show exact 
location of generator — 
starter —distributor—igni- 
tion coil—circuit breaker— 
relay — fuses, etc. Every 
connection clearly indi- 
cated. These charts keep 
you from being stumped 
on any ignition job. 





Trouble Shooting 
58 causes of trouble, how 
to detect it, how tocure it. 
334 definite cures for all 
motor ills thoroughly ex- 
plained with charts and 
diagrams. This informa- 
tion worth hundreds of 
dollars to any repairman 
or trouble-shooter. 


Questions and 
Answers When stuck 
on the em, ral oe 
repair jobs in shop, haven’t 
you often wished for a 
quicksolution of this orthat 
trouble? Here are the ready 
made answers to every con- 
ceivable automobile troub- 





le. Short, easily grasped. 


Mail Coupon for 7 Days FREE Trial 


Don’t send a cent in advance—just the coupon. We'll 
send the books with the four new feature supplements, 
for seven days free examination. No obligation to buy 
—Pay us nothing unless you decide to keep the books 
After examination send only $2.80, then $3.00 a month 


until $19.80 is paid. Test 


ese great books in any way 


—on any job, big or small — on repairs, wir- 
ing systems, trouble shooting — anything — 


then decide. Send the coupon now! 
American Technical Society, 
Dept. A-920, Chicago, U.S. A. 
aaneor™ 


- ee Ce] cie 
¥ sais Technical So og | 
1 ae A 9, chicase, 


volume 
1 Please send’ meas e 
U neering, $2 So rathgG 
H Special price of as 
t Name ————— 


Address——— 
Refe 


LS 

set of Aut: 

am ‘and i§3.00 monthly © 
s paid. 


Send No 
oe Money 


Engi- 
motive ill 
gatisfactory i pha 


— 


rence————_ R 


Write for information regarding Chiropractors or 





Schools to the 


UNIVERSAL 


CHIROPRACTORS’ ASSOCIATION 


DAVENPORT, IOWA, U.S. A. 








MAKE MONEY 
AT HOME 


you can earn money at home in your spare 

time making show cards. No canvassing or 
soliciting. We show you how, supply you work 
at home no matter where you live and pay you 
cash for all work done. Full particulars and 
booklet free. Write today. 


AMERICAN SHOW CARD SYSTEM LIMITED 
206 Adams Building Teronto, Canada 
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Start to Make 
Money Quick 
Like Morriston 


M. J. Morriston, Parkers- 
burg, W.Va2., (photo at right). 
never had a days’ experience on 
cars before starting my training. 


5 


B.W. COOKE 


Directing 
Engineer 


CHICAGO 
AUTO SHOPS 


“Pay Raiser 
of Men’’ 


Read what he says when less i 


than half-way 
“JOB-WAY” course. *‘What I 
have already learned is worth 
over $500 to me. I have gone 
into business and I’m making 


over $50 a week clear, with > 


wonderful prospects. And 
what Mr. Morriston and hun- 
dreds of others have done J will 
he'p you to dot 


through his @ 


. M. J. Morriston 
Parkersburg, W. Va. 





The World’s biggest, most fascinating business needs you! 


The world’s biggest, most fascinating business needs you. 
You needn’t slave away at small wages another minute— 
mail coupon and I'll tell you how I train you at home in 
your spare time for positions paying $75 to $200 a week. 
Unlimited opportunities waiting for Cooke-trained Auto 
Let me show you how my “JOB-WAY”’ training 
has prepared hundreds of men just like yourself for a quick, 


Experts. 


brilliant success in the Auto business. 


Earn $75 to $200 a Week! 


Don’t sell your time for a penny less! 
when you have my wonderful training. D 
gineer of the great Chicago Auto Shops I know what training 
you need to succeed, AND I GIVE YOU THAT TRAINING. 
Right in your own home I make you MASTER of every 
branch of Auto, Truck and Tractor work. I train you with JOBS 
I bring the original ‘“‘JOB-WAY”’ training TO 


—not books. 
YOUR HOME! 


Read My Guarantee! 


Ten guarantees in my big free 
Auto Book. No. 1 is ‘‘l guar- 
antec to refund every cent of your 
money if after veceiving my 
training you are not absolutely 
Satisfied." This and nine other 
wonderful guarantces make my 
“JOB-WAY” course the train- 
ing for you! Be sure to get my 

k and read all 10 guarantees 
*—the most amazing protection 
offered by any school on earth! 


Address Me 
Personally 


You don’t need 


Experience, Education Not 
ee 


I don’t care how little schooling 
you have, I will make you a success- 
ful Auto Expert or refund your 
money! Boys and men of all ages 
have become Garage owners and 
managers, Superintendents, Fore- 
men, Auto Experts, BIG PAY 
executives, after completing Cooke 
“JOB-WAY” training, I prove to you 
under bond, that I will prepare you 
to take advantage of the many 
wonderful opportunities of the great 
auto business! 


B. W. Cooke 


As Directing En- 


end, Welding, 
Business Course, 
Buying, How to keep 


Nowhere else I know 
training. 
Ten Billion dollars 


No Other Training Like Mine! 


My training includes ALL Electrical work— 
Ignition, Starting, Lighting—ALL Mechanical 
Brazing, 
Salesmanship, 


Vulcanizing—also 
' Advertising, 
Simple Books — also 


Free Monthly Magazine, also 2 Free Outfits, 


of, can get you ALL 





spent each year to 
repair 18 Million Autos, 
Trucks, Tractors — it’s 
the world’s biggest busi- 
ness. Amazing money 
opportunities every - 
where for trained men. 
My Free Employment 
Service helps you to big 
jobs, and I help you 


to 





Tools and Test Bench 
Equipment Free 


I supply every Cooke JOB-WAY 
student with 2 big, complete costly 
outfits absolutely free/ Many stu- 
ents use these outfits to make 
money shortly after starting my 
training. Mail counon for this re- 
markable offer! 








to get into business for 
yourself. 


Get My Big Book 
Quick! 


I will send it to you with- 
out one penny of cost. Read 
all the facts, find out about 
the demand for Cooke- 
trained Auto Experts. Let 
me tell you how easily and 
quickly you, too, may be- 
come an uto Expert. 
Special offer right now to 
ambitious men. Coupon 
brings complete informa- 
tion. Mail it today! 


Directing 
Engineer 


CHICAGO AUTO SHOPS 


DEPT. 925, 


1916 SUNNYSIDE AVENUE, 


CHICAGO 


MAIL THIS COUPON NOW! 


FREE AUTO BOOK 
B. W. COOKE, Piscis? Chicago Auto Shops 
Dept. 925, 1916 Sunnyside Avenue, 


Send me FREE your big Auto Book ‘“‘The Pay- 
Raiser’’ and proof that I can become an Auto 
Expert at home in spare time. Also reserve 
2 Free outfits without obligating me. 





Chicago 


FS OE EE 


Statice 







































Mr. Greer, President and 
Director of Training, exe 
pblaining repair of cylin- 
der head. 


Thts mammoth new building, containing 

over 3 acres of floor space, is filled with 

modern shop equipment entirely devoted to 
training Greer Students. 
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EN 
WANTED 


to Learn AUTO 


and Garage Business 
Earn Up to*20.000 per Year 


a year is a lot of money, men. But it is being made 
$20, 000 |; in the Auto and Garage business. True, not every one 
makes fe But it’s there—and you can go after it, neck and neck with the 


next fellow. Thousands of jobs and business opportunities in Automotive 
lines are still open. That’s what I want to talk to you about. 


Only 8 Weeks to Complete the Training 


You owe it to yourself to get into a business where you can push ahead fast. This is the business, 
Men leave our shops after 8 weeks of training ready to earn up to $125 per week. We get you 
a job—or show you how to start in for yourself on small capital. From there on it’s up to you 
how much you'll earn. 


Where the Big Money Is Made 


One man trained here earned enough in 8 years to retire in comfort—at 40. Another Greer graduate 
started in business for himself 18 months ago with a capital of $400. His business is now worth $30,000. 
Another averages $400 to $500 per month and has only been established 8 months. You have the 
same opportunity, but you need Greer shop training. Over 47,000 men have been trained in the big Greer 
Shops—over 30,000 of these men are now in business 
for themselves. The others are in good jobs, earning 
far more than they ever earned before taking Greer 
training. Your opportunity is HERE, too. 


Railroad Fare Allowed to 
Chicago 


The City of Automotive Opportunity 


There is room for thousands more trained men in 
the auto, garage, or accessory business. Right here 
in Chicago there are over 5,000 garages and repair 
shops. Within 10 blocks of the big Greer Shop 
Building there are over 40 Auto Sales Agencies. 
Hundreds more throughout the city. Over 16,000,000 
automobiles in the U. S. Plenty of work for trained 
men. Come to Chicago, men. I allow railroad fare 
to Chicago. Get my FREE BOOK. Learn all about 
it. Mail the coupon. 


JOBS GUARANTEED 
Which Job Do You Want? 


Which job do you want? We train you for success in Automobile, 
Truck and Tractor repairing—Shop Management—Selling— Machine 
Shop—Automotive Electricity—Storage Batteries—Tire Repairing— 
Vulcanizing—Welding—Driving—every auto, shop and accessory 
job in the business. Take your choice of subjects. We guarantee 
to get you the job after we train you. And if you need assistance 
we'll get you an earn-while-you-learn job while training. Mail the 
coupon and get my Special Offer in detail. 














President 
Mail Coupon for Book and Offer , Dept. 2601 
Take my word for it, men, this book will open your eyes to the pos- 
, : sibilities I have only 4 2024 S. Wabash 
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Ten Days’ Free Trial 


Yes, only $3.00 puts down this genuine 
late model Shipman-Ward Rebuilt 
Underwood in your home. You can 
try it, test it, and then decide. See for 
yourself how new it is, how it writes. 
You must be satisfied. Your $3.00 un- 
conditionally returned if at the end of 
ten days you are not satisfied. The entire 
transaction will not cost you one cent. 


EAS Monthly 


Payments 


Little more thanrental. Balance of pay- 
ments so small you will hardly notice 
them, while you enjoy the use of this 
wonderful machine. You don’t have 
to scrimp and save to pay cash. All 
at a big saving to you. 


Five Year Guarantee 
With every typewriter we give a writ- 
ten guarantee. These machines are 
rebuilt like new by the famous SHIP- 
MAN-WARD PROCESS. Equipped 
with late improvements. You can’t tell 
them from a new machine. The world’s 
standard typewriter, the same models 
as sold by the Underwood Typewriter 
Company today, at a big saving to 
you. Act now! Get this splendid of- 
fer and save money. 





dreamed of—an eye opener. 
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From Factory to You 


These machines are shipped direct from 
our factory-'-the largest typewriter re- 
building plant in the world. They are 
rebuilt by the famous SHIPMAN- 
WARD PROCESS. Developed 
through 30 years in the typewriter 
business. Through our money saving 
methods of rcbuilding and elimination 
of a large expensive sales force we 
are able to make this wonderful money 


saving offer to you... ACT TODAY, take 
advantage of it and you will SAVE MONEY. 


ACTNOW! Mail this coupon today. 


Free Book of Facts 


Write for this free book of facts explain- 
ing Shipman-Ward’s wonderful system 
of rebuilding typewriters. We show you 
exactly how it’sdone. How youareable 
to buy them. Complete and valuable 
information about the typewriter indus- 
try, both instructive and educational. 


FRE with Every 


Typewriter 


A complete course in touch typewrit- 
ing. You don’t have to know how to 
operate a typewriter. You can learn 
to operate this machine in one day. We 
also give free a waterproof cover and 
all touls that come with a typewriter. 


SHIPMAN-WARD MFG. CO. 


2149 Shipman Bldg., Montrose and Ravenswood Aves., Chicago 









The Greatest Typewriter Bargain Ever Offered 


Right now we are making you the greatest typewriter offer you ever 
This wonderful standard Shipman-Ward 
Rebuilt Underwood only $3.00 down. Ten days’ free trial and the 
easiest monthly payments, shipped direct to you from our big factory. 








All Shipments made direct to you 
our modern factory—the largest type- 
writer rebuilding plant in the world, 


FREE BOOK COUPON 
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| SHIPMAN-WARD MFG. CO. 


2149 Shipman Bidg. 


I Montrose and Ravenswood Aves. 





CHICAGO 
Send by. return mail your wonderful offer of 


Shipman- Ward Standard Rebuilt Underwood, also 


your book of facts. (This is not an order and 


does not obligate me in any way.) 


STREET UP R.F.D.'NO...cccccccccccsce éotipetees 
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MEN 
WANTED 


to Learn AUTO 


and Garage Business 
Earn Up to*20000 perYear 


a vear is a lot of money, men. But it 7s being made 
$20,000 in the Auto and Garage business. True, not every one 
makes it. But it’s there—and vou can go after it, neck and neck with the 


next fellow. Thousands of jobs and business opportunities in Automotive 
lines are still open. That’s what I want to talk to you about. 
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Ten Days’ Free Trial 


Yes, only $3.00 puts down this genuine 
late model Shipman-Ward Reb suit 
Underwood in your home. You can 
try it, test it, and then decide. See for 
yourself how new it is, how it writes. 
You must be satisfied. Your $3.00 un- 
conditionally returned if at the end of 
ten days youare not satisfied. The entire 
transaction will not cost you one cent. 


EAS Payments 


Little more thanrental. Balance of pay- 
ments so small you will hardly notice 
them, while you enjoy the use of this 
wonderful machine. You don’t have 
to scrimp and save to pay cash. All 
at a big saving to you. 


Monthly 


Five Year Guarantee 
With every typewriter we give a writ- 
ten guarantee. These machines are 
rebuilt like new by the famous SHIP- 
MAN-WARD PROCESS. Equipped 
with late improvements. You can’t tell 
them from a new machine. The world’s 
standard typewriter, the same models 
as sold by the Underwood Typewriter 
Company today, at a big saving to 
you. Act now! Get this splendid of- 
fer and save money. 
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Right now we are —_ ing you the grea 
dreamed of 
Rebuilt Underwox ar only $3 
easiest monthly payments, shipped dir 
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From Factory to x ou 


These machines are shipped direct from 
our factory-'-the larg est ty write 
building plant in th sod TI 
rebuilt by the famou SHIPMAN 


WARD PROCESS. Develop 


through 30 she irs in the typewriter 
business. Through our money savit 
methods of r building and elimi: 

of a large expensive sales force we 
are able tomake this wonderful money 
a g offer to you ACT. TOI a> t 
adv e of it and you will SAVE INEY. 


ACTNOW! Mail this mae ieadlaie 


Free Book of Facts 


Write for this free book of facts explain- 
ing Shipman-Ward’s wonderful system 
olreeuiding typewriters. Weshow you 
exactly 1 hg Sona How youare able 
to buy them. Complete and valuable 
in formation: ibou it the typewriter indu 

try, both ins 1 edt cational. 


FREE 


A complete course 


tructive anc 
with Every 

Typewriter 

in touch typewrit- 
ing. You don’t have to know how to 
operate a typewriter. You can learn 
to operate this machine in one day. We 
also give free a waterproof cover and 
all touls that come with a typewriter. 


SHIPMAN-WARD MFG. CO. 


2149 Shipman Bldg., Montrose and Ravenswood Aves., Chicago 


The Greatest Typewriter Bargain Ever Offered 
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All Shipments made direct to you from 
our modern factory—the largest type- 
writer rebuilding plant in the world. 


FREE BOOK COUPON 


SHIPMAN-WARD MFG. CO. 
2149 Shipman Bldg. 
Montrose and Ravenswood Aves. 
CHICAGO 
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Earn'3500 to 9100004 year 
as an Electrical Expert 


What’s Your Future? Te en 


low vou earn $20 or $30 or 9 week Training That Mzke 
Now you earn $20 or $30 or $40 a week. In the sunOSs Gartala 


. Practical Money-Making Instruction 


same six days as an Electrical Expert you can make 


a= ia + Z ( —no useléss, high-sound theory. 
$70 to $200 and make it easier—not work half so _ Free Electrical Outht.—Finest outat 

a m ‘ . ever sent out tor home experiment 
hard. Why, then, remain in the small-pay game, in 5, rand practical use Citelos 


you get a good job.) 


cl line of work that otters no chance, no - Free Consulting Service. (No chance 


to get stuck on anything, while 





























has a a | z = Q aa studying or afterward.) 
O10 promotion, no NE ncome ! 5; rae Subscription to Engineering 
‘ ‘ 7 Magazine. 
is inal » «a 86 C1 ” . Free use of my big Electrical Labora- 
Fit yourself for a bossing aie wel Pace Bode at the BL 


C. A. while visiting here. 
. Extra Courses Free — Radio — Elec- 
trical Drafting — Business — Auto- 
e fj mobile Electricity—-Mine Electric- 
ity and Special Lessons on Health 
and Thr ft. 


&é ad $. Spare Time Work — Special earn- 
while-you-learn lessons. 
é¢ rica 9, Reduced prices on all Electrical 
Supplies. . 
10. Cash Refund Guarantee Bond. 


job 


These features are.all explained -in 


3 
Expert! my big Free Book—the “‘Vital Facts.’’ 
& 





A Today even ordinary Electricians— the 
ee ° . 
3 “screw driver’ kind — are making money 
: 


big money. But it’s the trained man 
the man who knows the whys 
ind wherefores of :lectricity — 
the “Electrical Expert,’’ — who 
is picked to ‘“‘boss’’ the ordi- 
nary klectricians — to boss 
the Big Jobs — the jobs 
that pay $3,500 to 

510,000 a year. 





Neither L.L. Cooke 
nor the Chicago 
Engineering Works 
are connected, 
directly or indi- 
rectly, with any 
other school or 
Institution teach- 
ing Electricity or 
any other subject, 
by the Home Study 
method. You can 
only get “L. L. 
Cooke”’ training 
through the Chi- 
cago Engineering 
Werks. 


a 
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Iwill train you at home ¢. 


to fill a Big Pay Job | 


$3,500 to $10, 000 a Year 


Get in line for one of these “Big-Pay Jobs”’ nrolling now tor my e asily 


learned, quic kly-grasped, r ight-up-to-the -min ite, ODATE- [ 1me Home-S idly wa 

Course in Practical Electricity. 
Age or Lack of Experience No Draw- Back #8 
You don’t have to be a High School graduat even necessary 

that you should have finished the grades. oe hict Engineer of the Chicago 

Engineering Works, I know exactly the kind of training you need, 

will give you that training. My course in Electricity is the most 

thorough, successful and practical in existence, and otters « 

regardless of age, education, or previous experience, the chance to bec 

in a few short months, an “Electrical Expert,” able to make from $70 


to $200 a week. 


Earn While You Learn 


With me int ral ictical work—at once. In my first ‘ssons T show 
you how to make money doing Electrical work in your spare time. (O 
half of my ier ae are paying for their course in this way. show } 


also, how to get started in business for vourself, and then help you to get 
started. 


FREE—Electrical Working renpniellnlanagrst 


To do spare time work vou'll need 1 ools, ( 
including measuring instruments, a real electric motor (no 
greatest vi ilue ever give n 3 any ~ hool. 


Your Satisfaction Guaranteed by a Million Dollar Institution 


I absolutely guarantee to return every penny paid 1 u 
finis ‘aa a A ogee ire not satisfied in every way with my instructior Anko 
of me, in my guarantee, st es the Chic 
institution. 


Nothing Like “Cooke” Training — — 


“Cooke” training is different because it’s the most prac- 


tical and most successtul. It’s b st because it’s ba 1 hu 1 
by the greatest Service to students ever known. It is 





Service, plus “Cooke” training, that makes the 


trained aaa the “Big Pay’? man evervwhere. oo con } 
a “Cooke” Trained Man yourself, and earn $12 to $30 OO 


a day -$70 to $200 a week—S3, 500) to $10,000 a 


Investigate! Mail Coupon 


Get the Vital Facts. Let me send hei fre 
new book on The Future of Electricity. Let mi tell 
you more about the big demand for ‘¢ Cook ” trained 
Electrical Experts. Sign and send me Coupon below, 


L. L. COOKE, Chief Engineer 


Chicago Engineering Works, Inc. 


2150 Lawrence Ave. 
Dept. 39 _ CHICAGO, ILL. 





L. L. COOKE, Chief Engineer, 
Chicago Engineering Works, Dept. 39, 
2150 Lawrence Ave., Chicago, III. 
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for Popular Science Readers 
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“Another $25.00 
|! IN PRIZES 


To win one of these cash prizes is easy, 
and every reader is invited to enter this 
fascinating competition. 
ol not over seventy 
question: — 


| What Advertisement of “Money 
| Making Opportunities” in this 
issue interests you most and why? 


1 
| Here are the prizes we will pay for the ten 
| 


Just write a letter 
words answering this 


best letters answering the above questio 


; ; $10.00 
5.00 
3.00 


First Prize. ..... 
Second Prize ...... 
QO ee 

| And 7 Prizes 
of $1.00each ...... 7.00 
First read every one of the ‘Money Mak 
ing Opportunities” advertisements on pages 
10 t 29. Check the ones that interest 


you. Then read over the ones you have 
checked and decide on the one that in 
| + ts 1 IT st 


re than 
advertis« 


en write a short letter, not m 

seventy words, telling us why the 

| ment you ric} interect VOU nost R mem 

you pick interests y 1m ° em 
ber that ten prizes will be awarded. You 

have a good chance of winning one of them 

} 





Be sure to mail us your answer before 
Dec. Ist. The prizes will be awarded, in 
the order of their merit, for the letters that 
are most interesting and best expressed. 

The names of all the prize winners and 
the letters that win 0 first two prizes will 
be printed in this column in the February 
| issue. Address your prize letter to 


Contest Editor 
POPULAR SCIENCE MONTHLY 
250 Fourth Ave., New York City 
Last Month’s Prize Winners 
The first prize of $10.00 ; 3; to Mr F. ( 


Phillips of Cincinnati, Oh te! 


rding the advertisement ot the ics Re- 























porting Sync ite. Mr. Phillips’ letter tollows: 
D« 
( n 
M M Oppor 
zg c to in 
| Popular 
M« nr t Pr 
' d sn 
+} . P for I 
odd t I mer 
ld 1 t re 
I ] 
FRANCIS C. PHILLIPS 
The winner of the Second Prize $5.00, is 
| mr. N. K. Reyt Spruce Creek, Pa Mr. 
| , 
Revnolds wrote about the advertisement of the 
Novelty Cutlery Company. Here is his letter: 
| 
| Dear r 
| I No t ( r ( 
he old ad { 
‘ j 
; ; nor f 
: led i ‘ hr 
| Wi dence 
pr al 
r I Pop 
c in 


kK. REYNOLDS. 


goes to Mr. R. Melrose, St 


letter on the advertisement 





he Metall 
he winners of the other seven prizes ar 
C. E. Volkers, Terre Haute, Ind., ‘Miss B. 
| Rice, Sterling, lil., Kenneth Totten, New 
Providence, N. J., Mr. B. Bray, Davis, 
Oklahoma, H. A. Mincher, Youngstown, 
Ohio, E. C. Armbruster, Oak Park, Iil., 
Miss K. Booth, Monrovia, Cal. 





Rate 30 Cents a Word. A 10% discount is 
allowed on all contracts for six consecutive in- 
sertions. Advertisements intended for the Feb- 
ruary issue should be received by December Sth. 





RADIO AND SUPPLIkrS 


68 STATIONS on Crystal without tubes or batteries 
You fellows who haven't tried my hook-up don't know 
what you are missing. Write, Leon Lambert, 670 Volut- 
sia, Wichita, Kansas 








RADIO tubes, D1I1, Diz, UV199, UV200, UV201A4, 
$4.25 Dutch radio tubes, D12, D200, D2O01A, $z.50 
(Cryst set Add postage Radio Sales Co., 1168 
































Ne St. Louis, Mo 

RADIO Gene tors: 500V 100 watt, $28.50 Battery 
( ging Generators, $8.50. High Speed Motors. Motor 
Generator Sets a Motor Specialties Co., Craftor 
Pent 

2.650 ince with one tube Any ‘ 

stal jed Instructions, inclu g Panel 

I It Vesco Radio Co., Box PS 117, 
Oak ( 

B RK Generators new 6 volts maximum output 22 
mp. 2000 r. p. m. with cutout suitable charging A b 
te Government surplus $10.00. Cook Cour 


( ASH i in on Rad 
rouble to € hn do al 
R 0Co De 





RADIO World ve 
radio trouble {( 
week, Gre ut 

en Cop 15 cen : } Yon 1 0 

ree months. se *s1 for 8 issues. Radio Worl 





EDUCATIONAL AND INSTRUCTION 
DRAFTING, Tool Des id Mathematics tau 














mail: combined course or se ate ects. Ha 
i001, Box H, Highland Park, Michigan 

BE a detective Excellent opportunity to earn | 
mney travel, thousands of dollars offered in rewaru 





Established 1900 Particulars free Write to C. T. Luu 

424 Westover Bldg., Kansas City, Mo 
LINCOLN-JEEFERSON t hiversity. Hor 
Theological, Law, Music 











Academy College, 





Business and Graduate schools, leading to de 
(;, Capitol Building, Chicago 
CORRESPONDENCE Courses sol complete; 
1 prices because slightly used; «¢ y term mone 
ruarantee All schools and subjects Write io 


Free catalog. Courses bought for e:sh. Econom) 


N- 202, West 49th St., New York. 
ALL men, women, 1, boys, girls, 17 to 65, willing to accept 
Government Positions, $117-$250, traveling or station- 
ry, write Mr Ozment, 295, St. Louis, Mo., —e 
RAILWAY mail clerks, $133-8192 monthly. Ma nh 
er openings, $117-$250 per month. Information res 
Wr rite immediately. Chicago Civil Service College, ‘T-70 
Kesner Building, Chicago 


wes f 


du itor Service 



























~ DOUBLE entry bookkeeping mastered in 60 hours: 
guaranteed; diploma International Bookkeeping In- 
stitute, Springfield, Missouri, Desk 10 





USED correspondence school courses save over half 
Bargain catalogue 1000 courses free Used courses 
bought Students’ Exchange, Dept. A, 47 West 42d 
Street, New York. 

DETECTIVES Earn Big Money Excellent) oppor- 
tunity Travel. Fascinating work Experience un- 
necessary. Write, George Wagner, former Government 
1968P Broadway, N. Y 

HIGH School, Normal, Business, Law and Collegiate 
courses thoroughly taught by mail _ Typewriting course 
fre« Apply Carnegie College, Rogers, Ohio 

FIREMEN Brakemen, Ba 
train porters (colored) $140- $20 kxperience unneces- 
sary 838 Railway Bureau, East St. Louis, Il 
PRI PARE for hotel positions, paying $150 to $500 

hly Trained men and women in demand. We 
train you and help secure position Prepare at home; 
spare time Cost moderate; terms easy Write for Free 
Booklet 300. Standard Business Training Inst., Buffalo, 
N 








Detective, 














men, Sleeping car, 

















RAILWAY Postal Clerks $1,600 to $2,300 year. 
Men, 18 up Steady work Co mmon education suffi- 
cient 5 coached free. Write I Franklin 
Institute , Dept. 8 39, Rochester, 


TRADE AND TECHNICAL SCHOOLS 


LARN ten to fifteen dollars per day liying brick Any 
intelligent man can become a bricklayer with three 
months training in our school, and three to six months 
practical experience, during which he can earn 60 to 90 
cents per hour. No age limit. Tuition reasonable. Send 
for catalogue Associated Building Employers, 128 
4. B. E. Bldg., Grand Rapids, Michigan. 

$10 TO $20 per day. Practical courses in Sign- 
Pictorial-Auto Painting —Decorating—Graining— Mar- 
bling—Paperhang Low C‘ost—Catalog Free. Chicago 
Painting School, 152 W. Austin Ave., Chicago. Ill 

LANGUAGES 

WORL x ROMIC System, Masterkey to all languages 
fries, she $1.94: Chinese rench, Spanish Pronuncia- 

i-Tables, 30e. Dictionaries, $1.98. Languages, 8 West 
10th, New York 

MR. ADVERTISER: Ask to-day for a copy of the 
“Quick-Action dvertising Rate Folder.’ It contains 
some really important facts which will prove interesting 
and valuable to you. It also tells ‘How You Can Use 
Popular Science Monthly Profitably.’’ You'd like to know, 
wouldn't you? Address your on on 4 to: Manager, Clas- 
sified Advertising, Popular Science Monthly, 250 Fourth 
Avenue, New York 

WANTED— Representatives in every factory in the 
United States Popular Science Monthly, 250 Fourth 
Ave., New York 


More Money Making Opportunities 
on pages 12 to 29 
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Do Vou know th at even rT 





get, building contractors are een i f aa 
get enough skilled carpenters? Almost any man that says 
he iS a Carpenter can get a 1ob inl the b uldin 
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f/ 

L/ —~ but it depends on what a man A NOW'S whether he gets 

; laid Olt at 9 first dull week or 1 { spare time re iding 
and study of AUDEL’S G ene Meee Benya vou the 
kind of skilled workman that is 1 ) 


New Ideas - Modern Methods - ‘Short Cuts 
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No. Ia not a wizard. I don’t claim to have a ‘“‘cornet What I psc You 
Ol ccess, but | i fact. Free Book. Send in the 
“i ; day. I will immediat 
J more u our book Drafting 
t Su hich tells ab 
t iontl s ir ppor i 
S «) t \ $300 a mont as t hat I can raise ry 
m) nto Free Subscription to Drafting 
kes Publication, ‘‘The Compass.’’ 
; vill giv u free a subscription 
to our helpiul, inspiring publica 
a tion, ‘‘The Compass.” 
Practical Proble ms. You will be 
X fa In r re ached in practical 
Dr ufting work. 
| t Sent the « n—Enrolled for the I Help You Get A Job. I will 
Bs on ‘ estes yy ar peepee : eas help you osition as a prac- 
. , tical Dr 1 will gi 
real, personal he Ip, h as I have 
e D 1 pay given to thousands of other 
: 3 : Personal Instruction and Super- 
1 ; vision, throughout the Cours« You 
? | instr 
, her ( ( flin 
MAKE $50 TO $100 A WEEK ¥ t t tr - en ! ¥ ae 
: : : ’ : You Drafts 
k i xperience, 
i r first You get Draftsman's caeneeeet. I 
o . : ht d I k nd there is vill furnish you with a full set of 
doesn I 1 an r ior t Lime r efi t t cl quipm ent and 
pert yy e. Fror t iments, as shown in 
Pr ‘ 1 tt I en n 
‘ kk k of 7 r t soth set n 1 
Drait € 1 ting the course 
PROMOTION IS QUICK am ee reagan Privileges. You 
v I YOU NEED NO PREVfOUS rege ee eee 
. , i k ) ) yersonal Ivice and sugges- 
you : ri TRAINING tioms re rding your progres 
ea ~ eee siege ye amg The dipl a I will 
It is de 
a nt a "hajpreiebveel Mi teers give yu on « pleting the course 
G : . . Sr ic - ede emegee” pty ttests to your proficiency as a 
: : by ge Rene filet a Draftsman It is an entering 
‘ { l ; ‘ ir rs, K O«< os is = ‘ms ‘ A F vedge to AC COUSS. 
4 ns : . é J ; M of m tadents: are ros ified, Advice Regarding Government 
Mi: n - : s be re they co Jlete the course. Positions. The tollowing are a 
hold 4 hae tumeneel a > few of the many positions open in 
nrolling t e the Government Jepartment 
j r ‘ li t hi nott from time to time The ilaries 
. : t I) 4 ire starting salaries, subject to 
oae SUCK ESS CALLS MEN OF hea oe 
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ere 4 a year 
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: ; eee : Factory—$15.04 a day 
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“yt } “ger se Sery p y Department _ 
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COLUMBIA SCHOOL OF DRAFTING 
Roy C. Claflin, President 
Dept. G. 102, 14th and T. Sts., N.W., Washington, D.¢ 


FREE BOOK COUPON 
COLUMBIA SCHOOL OF DRAFTING 
Dept. G-102, 14th and T Sts., N.W 
Washington, D. C. 





P ET 
t k D I - 
yr 1 
for ( i 
idr I We give you free with our course this professional 
I Drafting outfit. It is yours to keep when you complete 
Ci 1 ourse 





$25.00 in PRIZES ‘7s 


WANTED 


RAILWAY POSTAL CLERKS _———— 
$1600 to$230OVear set Rar’ « 


Send me without charge, (1) Sample Rail 
TRAVEL—See your country 











g Postal Clerk Examination coaching le +3 ns 
Schedule showing place of coming = * 
MEN - BOYS, 18 UP ~ (overnme a Paces ae fa 3) List of many 
SHOULD MAIL COUPON IMMEDIATELY Y Government jobs now obtainable. 
. . eas 
Steady work. No layoffs. Paid Vacations , “ame-------------------------------++0--+0000 
Common Education Sufficient fe aioe Seer i eas goliaeilbaa Sipe ie 
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Money Making Opportunities 


FOR THE HOME 
HOME weaving—looms only $9.90. Big money in 
weaving rugs, carpets, portieres, etc., at home from rags 
and waste material. Weavers are rushed with orders. 
Send for free loom book, it tells all about the weaving 
business and our wonderful $9.90 and other looms. Union 
Loom Works, 482 Factory St., Boonville, New York. 


GRANDFATHER clock works $5.00. Build your own 
case, instructions tree; make good profits selling your 
friends. Clock works with chimes for old or new cases. 
Write for full particulars. Clock Co., Nicetown, Penn. 


FOR more heat from less fuel, less work tending fur- 
nace, even, steady heat at all times—attach the Crown 
Fuel Saver to your furnace. This inexpensive device is 
guaranteed to make a coal-saving of at iy ast 20°% or your 
money refunded. Write for booklet. FS. Co., 14 N 
lOth St.. Richmond, Ind. 


PURCHASE a beautiful Electric Fountain for your 


home at Jobber’s price. Walter L. Haanel & C 0., 4521 
Ravenswood Ave., Chicago 

















ADVERTISING 
ADVI RTISk in 24 metropolitan dailies, 24 words, 
$15.00. Helpful Guide listing 1000 publications, 
stamps Wade Company, Baltimore Bldg., Chicago 
28 WORDS in 8O Country Town ee $3.40 
Shaw, 221 A. Northeast, Washington, D.C 





4 ( 








24 WORDS combine list of 70 Sunday and weekly 
newspapers, $6.00. AdMeyer, 4112 P. Hartford, > 
Louis 





WRITE for a copy of our *Quick-Action Advertisir 
Rate Folder.” It contains information of real value t 
you Popular Science Monthly, 250 Fourth Ave... N. ¥ 
PRINTING ENGRAVING AND MULTIGRAPHING 

GOOD Printing Reasonable. Name Card or Catalog 
Few samples free. Get our prices. A. H. Kraus, Kraus 
Bldg., Milwaukee, Wis 

BETTER Printing for Less Money. Write us about 
our printing needs, and you will save money. Ernest 

ntus Company, 525 South Dearborn Street, ¢ Chie: AZO 


0 














tA 


le 





EMBOSSED business, personal stationery imple PS, 
stamp. Daniels P. Company, Pittston, vet a a inia. 





225 BOND Letterheads, Envelopes, Billheads, Cari 
$1.25 each. Combination $4.00 Economic p ri hen 
Leonia, N. J 

125 EKACH Bond Letterheads, envelopes, $1.00. Law- 
rence Kenney, Oconto, Wis 








“DRAWINGS and Cuts to order. Artist Cressmu 
Was hington, New Jersey 
‘ARISTOCRAT '—embossed stationery. Exclusive 
a... ition Samples for stamps. Apex Compan) 
261 South Main, Wilkes-Barre, Pa 
AMERICA’S leading Mail Printers Want Your Wor} 
We have every facility, we give you highest quality 
lowest prices and guarantee satisfaction. Bond Letter- 
heads and envelopes, 1,000, $3.50; 5,000, $14.50. Cet 
our estimates on other work first. Chadsey-Meador 
Co., New London, Conn. 











DUPLICATING DEVICES 
STENCIL Duplicating Outfit—$2.00, $3.00, $4.00 
Prints Typewriting, Handwriting, ete. On Approval 
Primos Specialty Co., 3-X, Primos, Pa. 


OFFICE DEVICES 
ADDRESSING machines, multigraphs, duplicators, 


folders, check writers, se alers, dictating machine 
about half new cost. Pruitt, 170-Z North W ells, Ch 


ADDING MACHINES 


FREE trial, marvelous free adding machine. Aduas 
subtracts, multiplies, divides, automatically. Wor 
equals $350.00 machine. Price only $15.00. Speedy 
durable, handsome. Five-year guarantee. Used by 
largest corporations. Write today for catalog and fre« 
trial offer. Lightning Calculator Co., Dept. O, Grand 
tapids, Michigan. 























MAIL ORDER BUSINESS 


NEW Mail Order Plans in Business Progress e:.¢! 
month. Trial 3 months subscription 25c. 734 Cherry 
St., Kansas City, Mo. 


$50 a week, evenings. I made it. Mail order busin« 








booklet for stamp tells how. Sample and plan 25c. Free; 
12 articles worth $3. Alps Scott, Cohoes, New Yori 





BRANCH OFFICE SERVICE 
PITTSBURGH Office and Representation = Fre« 
Pittsburgh Office Service, 973 Union Trust Bldg. 
STAMMERING 
ST-TUT-T-T-TERING and stammering cured at 
home. Instructive booklet free. Walter \icDonnell, 59 
Potomac Bank Building, Washington, D. C. 


DOGS 
FOR sale, high class Fox and Beagle hounds, partly 
and well broken; puppies of all breeds; I snip C. O. D 
See the stock before you pay. Stamps for circular. 
Landis-Kennels, Mohnton, Pennsylvania. 


CHALK TALKS 

LAUGH producing program, $1.00. Circulars free 
Cartoonist Balda, Oshkosh, Wisconsin. 

TRICK cartooning made easy. Two New Programs 
with Beginners’ Instructions, $1.00. Footlight Cartoons, 
Portsmouth, Ohio. 

HOW TO ENTERTAIN 

PLAYS musical comedies and revues, minstrel music, 
Dblackrace -. its, vaud eville acts, monologs, dialogs, recita- 
tions, entertainme nts, musical readings, st » handbooks, 
make-up g90ds Big catalog free. T.S. Denison & Co., 
623 So. Wabash, Dept. 26, Chicago. 


MAGIC TRICKS 
TRICKS, jokes, magical apparatus sens. tions? 


escapes. Illustrated catalog, 10c. Oaks Magical Co., 
Dept. 550, Oshkosh, Wis 


MISCELLANEOUS 
FORMS to cast Tin Soldiers, Indians, Marines, Trap- 
pers, Animals. Send 5c tor catalogue. Henry C. Schiercke, 
1034 72nd St , Brooklyn N. 
SEE your hame or number in the dart 3-inch Jumi- 
nous numbers in glass fr mes, bape numbers, 75c, three 
Letters 3 inch, in frames, 2: ich. Special price for 
cent. A. De Chard, 31 Cle oF cond Ave.. New Brunswick, 
N. J 
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FEW years ago a voung business man 

A penetrated the inner sanctum of a 

famous New York newspaper editor 
“You know 


pay 
and said: so much about life, 
tell me what is the matter with me. I can't 


i 
read worth-while literature. For the past 
two weeks I've been trying daily to read 


- 

“Stop,”’ exclaimed the editor, ‘‘Have you 
ever tried roast beef three time i 
day, seven days a week ? That is what 
the matter with your reading—vyou need 
variety, daily variety. Then you'll fir 
reading of immortal literature one of the 
most thrilling pursuits of your life Ve 
and the most profitable.’’ 


the works of Carlyle, yet 


to eat 








Everybody knows that in the reading of 
the masterpieces is the surest, q kest 
way to the broad culture that make 
sought after socially. It is more b 
ening than travel, for it reache 
countries than anyone could y 
longest lifetime. 

But where to begin is the question 
There is such a multitude of famo Writ- 


ings. We have only enough 
the most important one 


The Tremendous Problems 


Even if we do make a start at reading, 
the next question is how can we keep it 
up. How can we avoid monotony? How 
can we get the daily variety in reading that 
makes the minutes speed by like seconds ? 


This has stopped thousands ot would-be 





Will you accept it, FREE: 


Thousands say of this book: 


“This is just what I have always wanted!”’ 





read I 
have | 
It 
An 
ae ae Accept it FREE 


NELSON DOUBLEDAY, INC. 


Dept. Y-5112, Garden City, New York 





Mi 1 Dail Rea (; 
“ I Clip, fill in, and mail at once 
ng, an entert hme! \ I t I seen ee ae eee ee ee ee ee ee ee oe 
poett t tional rit r Nelson Doubleday, In«¢ Dept. Y 11 
4 ’ in. Garden City, New York 
d rt \ fh 
ot flasl , 
orn 
rl 
e| ) t } I T 
ea readet ! | ol ] 14 
m t 0 I 
Ba ‘ I i full 
Intere 
Th Da Re ig ( 
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$9 


Every hi ur 





5 an Hour! 


I spent on my I. C. S. 
» has been worth $95 to me! My 
my $ year income, my 
iV family’ pine ss—I owe it 
spare from training with the 
nal Corresp¢ ] 


OUU a 





} ‘ Be) 
ndence Schools! 


y mail brings a rs from some 
of the thousands of I. C. S. students tell- 
ing of promotions or cata go 
as the seta e-time study. 


after s 
hem sl 
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work you like 











with the hours 
afford to let 


upper? Can you 


ip by TE cee when you can 


them mean so much? One 
with the I. S. will 


day spent 


you for the position you want 
best. 
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dit. For 33 
-tories, mines, 
| and commer- 
tion and 


More tl 
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1 
right 


; ahead. 


r where you live, the I. C. S. will come 
at your handicaps, or how 
means, we have a plan to meet your cir- 


d your previ 








wonderfully illus- 

















1 OC mat ea to learn. No 

career you choose, some one of the 

Ss. Cx ses will sure lit your needs. 

ve } r } been made for you— 

I a « spent r -s in the 

own home will bring you a bigger 

e comforts, more pleasures, all that 

you let another single price- 

( € go to waste? Make your 

t now! This is all wea Without cost, 

t r yourself in any , way, put it up 

ove we can help you. Just mark 
his coupon 


——_—— i a om 


INTERNATIONAL CORRESPONDENCE SCHOOLS 








Box 7626-D, Scranton, Penna. 
j on my part, please tell me 
ition or in the subject before 


BUSINESS TRAINING COURSES 








| ent C) Salesmanship 
N t () Advertising 
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t C] Show Card Lettering 
{J graphy and Typing 
I [ ess English 
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() French (J Ulustratin 
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ding in Car a she end this coupon to the 
Corres] es g ¢ lian, Limited, 
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Money Making Opportunities 
SONGWRITERS, AUTHORS AND MANUSCKivIs 

PHOTOPLAY—Story lueas wanted. $25-$50U0 paid, 
Experience unnecessary; outline Free to anyone. Write 
Producers League, 312 St. Louis 

WRITERS—Stories, poems, pliys, etc., are wanted for 
publication. Literary Bure.vu, 117, Hannibal, 

I WANT song poems, Casper Natnan, J-1252 Bryn 
Mawr, Chicayvo 

SONGWRITERS! We advance $250.00 royalty upon 

blication of songs found suitable. Settlements quar- 
hereafter Send us your compositions based on 











Issourl 

















novel ideas for immediate con- 

Ss iol klet, ‘‘Writing the Popular Song 
sent on reques Equit: ible Music Cor ‘poration, 1658-P, 
Browdw ap a York 

SSS FOR ideas. Photoplay plots accepted any form, 
revised, criticized, copyrighted, marketed. Advice free 
Tniversal Scenario Corporation, 214 Security Bldg.,Santa 
Monica and Western Avenue. Hollywoo4, California 











MUSIC AND MUSICAL INSTRUMENTS 
N¢ T Ac ki—Miusie Lovers—send for free bargain list 
of qu y Musical Merchandise Hob- 


ty and save money. 
son's Music House, Chillicothe, Ohio 


( RN? riIsTs 





Saxophonists lrrombonists 








« netists. Get Free Point Mention instrument 
v1 1i0so Musie School, Concord 36, Mass. 
VIOLINS—I mal em; sweet, soulful, melotoned 


instruments of highest tonal quality. Get details now 


John Lehto, 935 W ith St., San Pedro, Cal 
NEW Wonder, real instrume 








t everybody can play, 








can be tuned to imitate ruments. Particulars 
free Multi-tune, 448 W . New York 

WRITE the words for a song. We compose music 
yur chief of staff wrote many big song-hits Submit your 
song-poem to us at once New York Melody Corp 





119 J. Romax Building, New York 
BOOKS AND PERIODICALS 


“NATURES FINER FORCES”; V 











ibrations; Lights 











( ‘olortones; Electromagnetos: Odicauras: Radio; Cold- 

; Inventions; Wonderful Op portur lities; Fifty 

1 ns; Marvelous Cures; Illustrated; 270 pages. $2.00 

D $3.00. Stevens Science Publishe re, 242 Powell, 
S Francisco 

LAFFALOG is a monthly devoted to Wit and Wisdom, 
Essiys, Poems 


and Formu la Sample copy 10c. P 
Lutz Printing Co vor k, Penna 

EDUCATION AL. teligious and Agricultural Pub- 
lications; Technical Trade and Professional Publications 
stamp for catalog D617. Box 1032, Rock- 





Smith, 





PENMANSHIP 














YOUR signature (12 styles), finest you have ever see! 
Send quarter, Meub, Expert Penman, 2051 L ake. Pasa- 
dena, Calif. 

ESPERANTO 
susiness Language. 


rH! [rite tional Radio and 
mpl rextb ar I 




















Complet« ( 800 Word Dictionary tor $1.00 
Yo I ci if you are not satisfied. W A 
Buchheim 1435 Race Street, Denver, 
Color 1o 
OPTICAL GOODS 
AR TIBI IAL eyes, $3 s00Klet free Denver Opti 
508 B y yenver, Colorado 
WATCHES & JEWELRY 
21 JEWEL Railroad Watch, $9.85 cash, $12.00 pay- 
16 Jewel White Gold Ladies’ Wrist Watch, 1033 
> octagon, $9.85 cash, $12.00 payments. New bigh 


le watches. Davis & Davis , 614 Jefferson, Greenfield, 





FOR MEN AND WOMEN 
DETECTIVES—Work home or travel kEexperience 
nnecessary. Write George Wagner, former Government 
196S8P Broadway, New York 
ARE you old at forty” See our advertisement on page 
156 of this issue. T Electro Thermal Company, 4040 
MMi 


iin Street, Steubenville, Ohio 





Detective, 











ALL men 45 or over must have my aid. No medicine, 
electricity or humbug. Rexo, Box 2402, Boston, Mass 
blankets and wampum— 
n, Kelseyville, California, 











WANTED—Representatives in every factory in the 











I ed States Popular Science Monthly, 250 Fourth 
Ave, New Yo 
PHOTOGRAPHY AND SUPPLIES 
HAVE you a camera’ VWtite tor tree sample of our big 
magazine, showing how to inake better pictures and earn 
money American otography, 117 Camera House, 
Boston 17, Massach t? 
ENORMOLl 5 prot tro Write for de- 
8s. Press Studio 13 roska 








MAILING LISTS 
AMES, Mail Order buyers, Agents. Guar 





anteed 





100 per cent correct 300, $1.00; 1000, $3.00. J. 3 
King, Elkton, Kentuck 

MAILING Lists 99° accurate of individuals, cor- 
por: stions or professior individually con piled for your 





needs tandard ch per thousand names, : $4.50 
Full p rticulars and other information free upon request 
Che Blue Bird Service., 107 East Pleasant Street, Baiti- 
more, \fd 








LETTER SPECIALISTS 








FIVE essentials will ke your business letters success- 
fu hift Don'ts” warn you aw from frequent faults 
Bot Oe postpaid Cutler Company, Reading, Penn- 





CIGARS AND CIGARETTES 


CIGAR Smokers! Factory 





ves you half 
for details and special I « ofier now 


\Iontrose Cigar Factory, 4004 Montrose Ave., Chicago, 
t. A 


to smoker s 





luctory 








TYPEWRITERS & SUPPLIES 
rYPEWRITERS all makes Save one-half lhor- 
oughly rebuilt in our factory by the famous ‘Young 
Process."" Fully guaranteed Free trial We handle all 
standard makes ( 1 sold on easy terms. Write 
for Catalog Young Ty; Dept. 504C, 
( Chics go, Ill 








pewriter Co., 
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at your finger ends ity 


Know the facts in Electricity. They mean more 
money and better position for you Hawkins Guides 
tell you all you need to know about Electricity. 

Every important electrical subject covere dso you 
can understand it Sasy to study and apply. A com- 
plete, practical working course, in 10 volumes. 

Books are pocket size; fie xible covers. Order a set 
to-day to look over. 


HAWKINS GUIDES 


3500 PAGES $1 A VOLUME 
4700 PICTURES $1 A MONTH 


These books tell you all about — 
Magnetism — Induction — Experiments — Dynamos — 
Electric Machinery — Motors — Armatures — Armature 
Windings — Installing of Dynamos — Electrical Instru- 
ment Testing—Practical Management of Dynamos and 
Motors -Vistribution Systems- Wiring-Wiring Diagrams 
—Sign Flashers—Storage Batteries—Principles of Alter- 
nating Currents and Alternators—Alternating Current 
Motors—Transformers—Converters — Rectifiers — Alter- 
nating Current Systems—Circuit Breakers—Measuring 
Instruments—Switch Boards—Wiring—Power Stations 
—Installin Telephone —Telegraph — Wireless— Bells— 
Lighting— —haitways. Also many Modern Practica! Appli- 
cations of Electricity and Ready Reference Index. 


SHIPPED TO YOU FREE 


Notacent to pay until! you see the books. No obligation 
to buy unless you aresatisfied. Send Coupon now—today 
and get this great help library and see if itis not worth 
$100 to you—pay $1.00 a month forten monthsor returnit. 





















THEO. AUDEL &CO., 
72 Fifth Ave., N.Y. 
Please submit for examination 
Hawkins Electrical Guides 
(Price $1 each). Ship at once, pre- 
paid, the 10 numbers. If satisfactory, I 
egree to send you $1 within seven days and 

to further mail you $1 each month until] paid. 





Signature 
Occupation— = = — 
Employed by ——_____ 


Residence 





Reference___ 


12T34 


5 NAME YOUR OWN 


MEN on 71502 q 


"THE RE isa new way for you to be- 
come a specialist in hosiery and 
underwear—and to make $50 to £150 a 
week, like hundreds of other menand 
women. Wearplus fine hosiery and 
underwear, at low factory prices, are 
taking the country by storm. This is 
the most wonderful opportunity of your lifetime to 
become independent, with a business of your own. 
Liberal commissions at the start. Repeat business, 
on account of the wonderful values offered and our 
iron-clad guarantee, will make yourterritorya gold 
mine. Bonus paid producers. Write quick for sure- 
fire sales plan and free sample case offer. 
Arthur Huebner, President 
THE WEARPLUS COMPANY 
540 Wearplus Ave., Bay City, Michigan. 


‘WhyWork on Small Salary 


No need to. No matter what you are 
doing now we can make you a Master of the 
Secrets of Selling and help you get a position 
as city or traveling salesman. Hundreds who 
never sold before are making $5,000 to $10,000 a 
year. Send for valuable book,**Modern Sales- 
manship"” at once. It is FREE! 





NAT’L SALESMENS TRAINING ASS'N 


Department 15-W, 


MORE PROFITS 


To Dealers Who Buy Nationally 


53 W. Jackson Blvd., Chicago, lilinois 





Advertised Radio Goods from Our 
ain C ! Write for It Today! 


Barg 
AMERICAN RADIO vs? CO. 


6 WEST 147 ST. KANSAS City. MO. 
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How to 
Double Your | 
Money in 
10 Years 


December, 


A you aware that a few cents each 
day, or a few dollars each week, 
can be invested so that it will double 
itself in a surprisingly short time with 
absolute safety? 

Do you know how to invest your 
money in legitimate securities and then 


pagan pie interest in such a way that 
you will have a comfortable 


fortune in 

just a few years? 
In a remarkable book just off the press 
you are told how to double your money in 


ten years. This book is called “Ali Baba's 


Cave Rediscovered.”’ It outlines for you the 
most scientific plan ever developed for the 
successful accumulation of money. — This 
book will be sent absolutely free to every 
man or woman requesting it. 

Mail postcard for your copy at once. 
GEORGE M. FORMAN & COMPANY 





Dept. 8312, 105 W. Monroe St., Chicago 
39 Years Without Loss to a Customer 
SENT iam 
FREE : 





Be a Certified 
MASTER 


Newspaper. Broker: Cnammercra 


EARN $165 to $500 EVERY MONTH! 


guarantee to make you a cracker- jack Velographer 
be 


in a few months by famous Dunlop System! 

here. All practical work on actual equipment r re 
pares you for big pay jobs with Railroads, Brokers, 
Telegraph Companies, Newspapers, Broadcasti 
Stations or great ships. 

LEARN QUICK BY DUNLOP SYSTEM! 
Write today for confidential offer to ambitious men, 
women, boys, or girls. help you earn while bay 
learn—you can work your way thru m 


hg 


Big catalog and complete information rR E 5 
DEL DU*LOP., Chief mhepateher, Cueers Setearspn ketone 
1338 s. Michigan Ave. Dept. 102 Chicago 





'TELEGRAPHER! 

























We want one ambitious man in ea 
county as Sales Representative. Our 


Salesmen make big money taking or- 





ders for the Cole Visible Gasoline 
Gauge. Only ientificalls ccurate 
gasoline gauge tha trument 
boar E ~always in sight—prevents short 
measu cng running out of gas—low 
price—in ass by itself sells n sig it. 
te VE $10 to $20 a Day 
Gist or O Fh 8 hours g 
Puascline auge pat Z ince we del iver an d 
nn fe ommission yaid on. re 
PAT. 9913 S1-1h peat ore ue Ex cet territor 
eee te D. ay tal mk tne -cessary. Write 





pen STEMCO 
ENGINEERING CO. 
201 Webb St., Dayton, Ohio 





WONDERFUL DISCOVERY. akon letters guide 
your hand. Correct your penmanship in one week. 
Big — yw in one hour. Positive proof sent 
free. Write, C. J. Ozment, 33 St. Louls, Mo. 























POPULAR SCIENCE MONTHLY 15 
By DR. FRANK CRANE = 
of whom John M. Sidall (Sid) Said: “now onl 
“Dr. Crane is a living wonder. He is the doggondest combination 
I ever saw of the idealist and the practical man. His head is *102_ 097 
sometimes in the clouds, but his feet are always on the ground. 
When he unwinds to his full length he is about a mile high. He 
does an enormous amount of good.”’ 
“z 
= 
qT 
cy 
« J 
Semi-Flexible 
Artcraft, handsomely 
embossed and sonatas hg : 
colors, brown tops “4 : - ng 
= Ha c Book Ends 


THE MAN WITH A MILLION FRIENDS 


R. FRANK CRANE was not 


of a 
twelve 


outside 
friends 


known 


circle of years 
newspaper 

Today 50 of the great 
tan newspape 


sages, and they are syndicated in 


metrop 


small 


ago 


when he began writing for one daily 


oli- 


rs publish his daiiy mes- 


17 


foreign countries, giving him a daily 


audience of over 20,000,000 rea 


ders. 


In the few years since he began 





Here 
Essays 
dealing 


400 of his Four Minute- 
*h one 
subject, 


are 
his masterpieces eat 
with a vital human 
selected by Dr. Crane himself. 

Ten beautiful volumes, each small 
enough to be carried in your pocket 
and read on the train or in the car 


in any place and at any time 
when you have four minutes to 
spare 


f Dr. Crane’s 


These are the cream ¢ 





writing he has won millions of inspirational Essays of cheer, cour- 
friends by his helpful philosophy. age and friendliness which will help 
These men and women who are you find joy in the commonplace 
doing the world’s work look to him things of life and open for you the 
for inspiration. doors to the great minds of all times 
. ' y 
FREE IF YOU ACT Genuine Roycroft Hammered 
NOW Copper Book Ends 
Craftsmen at the Roycroft Shops have These attractiv mpanion D: 
designed hand hammered copper book ends  Crane’s books were made to sell for $2 and 
especially for this set. They harmonize with many pairs have been sold at that pri 
the design and coloring of the bindings and but to all th vh pt { 
keep the volumes at your finger tips for u promptly, this pair of book ends will be given 
when you have only four minutes to spare. FREE —without any further obligati 
? 
Shipped on A pproval—Send No ee 
We ship the Essays on 10 days’ [7 ™ ™ en aaa CRT 
¢ 4 7 c Oo »ywW 47th t, Ne Y ( 
approval, charges prepaid. If you | : 
¢ . Pile p I ( F M Es 
keep them send us $2 in 10 days and 10 . cit : Srey 
make 4 monthly payments of $2 each, | ¢ R ft h ‘ PI I w 
$10 in all. Please mail coupon today, | bot aioe 
D , f 4 
that you may be early enough to get ; are 
books and book ends for the price | 
of the Essays alone. | Na 
7y 
CURRENT OPINION ~ 14: 
NEW YORK CITY | Cit 1 
s 
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592 Auto Building ch: 
ee weal 
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better job 


it 


I 


(, 


Y HY work for small pay? 
repair them. Geta tt 
You can do it with 


i't necessary. If you are mechanically inclined 


school. 


LEARN AUTOS IN DETROIT 


THE HEART OF THE INDUSTRY) 


Look AT THIS CHART OF sigs 


BE A TRAINED MAN— Ppasiepnsecionae 


t successes. Do 


Write Today ‘ el ee ee Ts, ei | 
MICHIGAN STATE AUTOMOBILE SCHOOL 


POPULAR SCIENCE MONTHLY 








Know autos—how to 
Or a business or your own, 
auto-tra de 
pair work on fif n 
1 to do this worl 


Learn a good trade. 
NOW! 
few weeks’ training at the great 
industry. Think « 
eee enough train 











ortunity Her < 


| 


| 


Detroit, Mi 











A Business for All 












A perman ir *k profits fe 
nd k v re,fullory t 
SPEC Ss I $25 00 
00 week ( dignified 
ur 10 no ex 
“ har 





hile. We furnish outfit. Free 


“"TANGLEY CO. 
103 Main, Muscatine, 














LEARN 
BY DOING 


Ev er y phase of all 
branches 


= ELECTRICITY 


taught by 


Actual Practice 


In America’s foremost and 
institution for trade 
training 


No Books Used 


Individual Instruction 
Start Any Day 


Write for FREE 64-page catalog 


THE NEW YORK 
ELECTRICAL SCHOOL 


40 West 17th St.. New York City 


oldest 






Learn Cartooning oo 
At:Home—In Your Spare Time y —e 










from the school that has trained so 
m succe 1 t « lusts of t d y 
ea Ling from $30 to $200 and ea 
week The Landon Picture Chart 


Method of teaching makes original 

drawing easy to — Send 6c in 

stamps for fullinf« ation =e 
bil Al / e 

to test your abi vig so State « 


THE LANDON SCHOOL 
1451 National Bidg., Cleveland, O. 


We Teach 
COMMERCIAL 


ART 


Meyer Both Company the largest 
Commercial Art Organization in the 
orld offers you a practical training, 
based upon twenty-five years of success. 
This nationally known organization each 
year produces and sells to advertisers over 
15,000 commercial drawings. This well 
‘ paid profession equally open to men and 
women. Home study instruction. 


ly, Get Facts Before You Enroll in Any School 


Ask the Advertising Manager of the leading 
newspapers in your city, about Meyer 
Both Company—let them tell 
you about us. Send four cents in 
stamps for illustrated book telling 
of the success of our students. 


MEYER BOTH COMPANY 


Michigan Ave. at 20th St, Dept. 35 
CHICAGO, ILL. 
Note—To Art and Engraving Firms: Secure 
artists among ovr yraduates. Write us. 
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Money Making Opportunities 


FORMULAS 


BESTALL Chemical Wood Stone— tor public bulluing 
kitchen and bath room flooring. Can be molded into 
innumerable souvenirs and ornamental novelties. Com- 
plete formula $5.00:) Maxim Chemical Company, 202 
Maxim Building, New Castle, Indiana. 

BALDNESS Cured. German formula positively grows 
hair. $3. The Process Co., Denver, Colo. 

SUCCESSFUL sales plans tor formula-products, with 
book of 400 formulas. Fifty cents. Pentland Co., 
Norwalk. Conn 


LABORATORY AND CHEMICAL SERVICE 


GUARANTEED Reliable rormulae, ‘raue Secrets, 
Rare, Dependable Manufacturing Processes for all lines 
detailed working directions, ‘‘inside’’ commercial in- 
formation. Don't buy till I've sent you my Valuable 
Literature, Lists. Satisfaction Guaranteed. Dr. Lis- 
comb Miller, Industrial Chemist, Tampa, Florida 

YOUR chemical problem solved and working process 
furnished for five dollars. Write me. . Stedman 
Richards, Consulting Chemist, Box 2402, Boston, Mass 

16-PAGE price list for chemists and experimenters 
George Ott, 1218 Chestnut, Reading, Pa 

FOR SALE—MISCELLANEOUS 

ALL wool yarn for sale -o manufacturer, 75¢ to $2 
per lb. Free samples. H. A. Bartlett, Harmony, Maine 

ROCKS and Minerals ms 8" ile—Hundreds of vurietics 

Price List, 5e. P. Zodac, 157 Wells, St., Peekskill, N.¥ 

MOTION PICTURE BUSINESS 

FILMS rented and sold, Moving Picture 
sold at lowest prices Movie Can 
$20.00. Movie Projector, $25.00. } r Driven 
Suit Case Projector $75.00. Write for Bargain Price 
List B Ray, 324 Fifth Ave., New York 

INFORMATION 

CORRECT, detailed, expert information, adavice, 
promptly. Any subject, $1.00. International Infor 
tion Institute, 11 Water Street, New York 

ORCHARDS AND FARM LANDS 

PECAN-ORANGE Groves “‘on the Gulf.’ $10 
monthly. Guaranteed care. Soon produce $500.00 yeai 
Suburban Orchards, Dept. S. Biloxi, Mississippi 
INCORPORATIONS 
Incorporator. Charters: 
Guyer, 901 Orange St., 
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DELAWARE 
Chas. GCG. 
Delaware 

INCORPORATE Delaware 
Market St., Wilmington, Del 

MR. ADVERTISER: Ask to-day for a copy of the 
“Quick-Action Advertising Rate Folder.” It contains 
some really important facts which will prove interesting 
und valuable to you. It also tells “‘How You Can Use 
Popular Science Monthly Profitably.’’ You'd like to know, 
wouldn't you? Manager, Classified Advertising, Popular 
Science Monthly, 250 Fourth Ave., New York 


DISTRICT MANAGERS AND REPRESENTATIVES 
WANTED 


bees Sr 


forms. lhc 





k. Lewis Mettler, 832 
“CRsts iblished 1909.) 











MONEY-Making opportunity selling Radiolite sys- 
tem of charging batteries Sells to battery stations 
gurages, auto-owners. Write for information and free 
demonstration offer. Radiolite Co., Dept. L, St. Paul, 
Minn. 


WORLD'S fastest 





selling auto accessory! 
distributors wanted; write to-day. G. L. W., 
Oiler Co., San Diego, California. 

WANTED 
United States. 
Ave., New York 

DISTRICT Nanagers—Wonderful envelope sealer, 
seals 3500 hour! Retails $4 only! Big repeats. Tremen- 
dous profits. Consolidated Co., Dept. Q.H., 100 Boylston, 
Boston, Mass. 


County 
Spring 





Representatives in every factory in the 
Popular Science Monthly, 250 Fourth 








PATENT FOR SALE 
1,433,832. CLOWN Toy. Movable With 
in hands. Alfred Lynch, 938 Lamberton St., 
NOI 





Clappers 
Trenton, 





FOR INVENTORS 

PATENTS—Write for Guide Books and ‘Record of 
Invention Blank."’ Send model or sketch of your inven- 
tion for our free Examination and Instructions. See 
advertisement on page 161. Victor J. Evans & Co., 
156 Ninth, Washington, D. ¢ 

INVENTORS’ Educator: 900 Mechanical Movements» 
50 Perpetual Motions. How to procure and sell patents 
Mechanical Movements greatly assist Inventors, suggest 
new ideas. Explains how to select an attorney and avoid 
*atent Sharks. Price $1.50. Postage free. Albert Ek. 
Dieterich, 681 Ouray Building, Washington, D. C 

CASH for Patents and Pending Patents. Write prompt- 
lv, American Patents Corporation, Barrister Building, 
Washington, D.C 

INVENTIONS and ideas developed and perfected 
Working drawings prepared. Wettstein, Engineer, 150 
Nassau St., New York 

UNPATENTED Ideas Can be Sold. 

nd help you make the sale. Free 
righted Write W. T. Greene, 
Washington, D. ¢ 

lO SELL your patent, write me; experienced handling, 
immediate action. Address Arthur 8, Billings, Suite 401, 
Dekum Bidg., Portland, Ore 

GET Your Own I 
Cutting, Campbell, 

I NVE a tty Commercialized. 
patented. Wri Adam Fisher Mfg. Co., 183, St. Louis, Mo, 

I SELL patents. bstablished in 1900. Charies A, Scott. 
773PS8, Garson Avenue, Rochester, New Yorh 

HAVE you an invention or patent for sale on cash or 

y basis? Do you wish to buy a practical, money 
making invention? Write us definitely what you have 
or want. We bring seller and buyer together. Address 
Western Security Co., 302 Hannibal, Mo 

INVENTORS: Display model of your invention for 
ale in our Model Exhibit Hall. Write for particulars 
Adam Fisher Mfg. Co., 183, St. Louis, Mo. 

MR. ADVERTISER: Ask to-day for a copy of the 
Be apg tng Advertising Rate Folder.’ It contains 
some ally important facts which will prove interesting 
and Vv * lable to you Manager, Classified Advertising, 
Popular Science Monthly, 250 Fourth Ave... New York 


More Money Making Opportunities 
on pages 10 to 29 
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805 Jenifer Building, 
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Instructions $1. Cooper 








Patented or un- 























Te a 


oe ee he ee ee Ceettet Og bet OO ata ewa asa . A eeee od 


— 


. oe Tawi mS @W 


A me eet 












December, 1924 


Money Making Opportunities 
PATENT ATTORNEYS 


PATENTS—Before disclosmg an invention the in- 
ventor should write for our blank form ‘Record of Inven- 
tion.”’ This should be signed, witnessed and returned to 
us together with model or sketch and description of the 
Invention for Free Examination and Instructions, Out 
Three Books mailed tree to inventors. Our illustrated 
Guide Book, ‘“‘How to Obtain a Patent,” contains full 
instructions regarding patents. Copies of unsolicited 
letters from manufacturers and others who are constantly 
writing us regarding the purchase or leasing of merito- 
tious patents sent upon request. See advertisement on 
page 161. Victor J. Evans & Co., 937 Ninth, Washing- 
ton, D.C. 

UNPATENTED Ideas Can Be sold. I tell you how 
and help you make the sale. ree particulars (Copy- 
righted 1923). ye rite W. T. Greene, 811 Jenifer Building, 
Washington, D. 


“oy wre 5 Dv ISER"” the valuable Patent book 
with 139 mechanical movements and illustrations, sent 
free upon request.—NM. 8S. Labiner, Patent Attorney, 3 
Park Row, New York 

PATENTS, trade marks, copyrights. Prompt, per- 
sonal reliable service. Over 30 years’ active practice 
Write for terms. Book tree. Address IE. G. Siggers, 
Box 1, N. U. Building, Washington, D. C 


INViEENTORS: Send sketch or model tor free opinion 
con-erning patentable nature and exact cost of patent 
Book, ‘‘How to Obtain a Patent,’ sent free. Tells what 
every inventor should know. Fstublished twenty-eight 
years. Highest references. Prompt service. Reasonable 
charges. Chandlee & Chandlee, 475 Seventh, Washington 
D.C. 























THE PATENTOMI! Impartial advice to Inventors 
and Manufacturers. Mailed on request. Anderson & 
fon, Patent & Trade Mark Lawyers, Established 1865 
636 F St., Washington, D. ¢ 

H. F. LOWENSTEIN, hegistered Patent Attor ney 
Technical expert. 817 McLachlen Building, Washington 
) eee 








PATENTS. Booklet free. Highest references. Best 
results. Promptness assured. Watson E. Coleman 
Patent Lawyer, 644 G. Street, Washington, ID. ¢ 

INVENTORS’ Guide free on request; gives valuable 
(information and advice for all who have original ideas or 
improvements. Frank Lederman, Registered Attorney 
and Engineer, 15-S Park Row, New York 

PATENTS YFrocured; trade marks registered—A 
comprehensive, experienced prompt service for the protec- 
tion an] development of your ideas. Preliminary advice 
gladly furnished without charge. Booklet of information 
and form for disclosing idea free on request. Richard B 
Owen, 44 Owen Bldg., Washington, D. C., or 2276-Z 
Woolworth Bidg., New York 

HERBERT JENNER, patent attorney and mechanical 
expert, 605 F Street, Washington, D.C. I report if patent 
obtainable and exact cost. Send for circular 

INVENTORS—Send for form ‘‘lividence of Concep- 
tion” to be signed and witnessed. orm, fee schedule, 
information free. Lancaster and Allwine, Registered 
Patent Attorneys in United States and Canada, 232 
Ouray Bldg., Washington, D. C 

PATENTS for Inventions. Long experience, highest 
grade work, rates reasonable, best references Advice as 
to patentability. Wm. Ashley Kelly, 41 Park Row 
New York 

MILL IONS spent annually for ideas! Hundreds now 

wanted! Patent yours and profit! Write today for free 
books—tell how to protect yourself, how to invent, ideas 
wanted, how we help you sell, ete. American Industries, 
Inc., 501 Kresge Blig., Weshington, D.C 

ESTABLISHED 1864, Milo B. Stevens & Company, 
Rezistered Attorneys (No. 830). Patents, Trade Marks, 
Copyrights. Full information upon request. Moderate 
fees. Offices:’ Barrister Building, Washington; Leader 
Building, Cleveland; Monadnock Block, Chicago 

MONRKROw MILLER, Ouray Bldg.. Washington, D. ¢ 
Patent Attorney; Mechanical, Electrical Expert. Fre¢ 
Blue Book gives candid advice 

LACEY Patent-Sense. ‘‘thne Look the = invento 
keeps."" Free. See page 166. 

PATENTS. Write for my free Guide Books ‘How to 
Obtain a Patent” and “Invention and Industry” and 
“Record of Invention’ blank before disclosing inventions 
Send model or sketch of your invention for instructions 
Promptness assured, No charge for above informatior 
Clarence A, O’Brien, Registered Patent Lawyer, 1847 
Security Bank Building, directly across street from 
Patent Office, Washington, D.C. See page 159 

PATENTS—My feces in instillments. Acdvice bool 
free. Frank Fuller, Weshington, D. ¢ 

PATENT applications prepared, prosecuied (simp! 
inventions) — tots al fee, $25. $15 down. Art. M. Benner, 
Olympia, Washington 

MR. ADVERTISER: Ask today for a copy of th« 
“Quick-Action Advertising Rate Folder.’ It contains 
some really important facts which will prove interesting 
and valuable to you. It also tells “‘How You Can Usk 
Popular Science Monthly Profitably.’’ You'd like to know, 
wouldn’t you?) Manager, Classified Advertising, Popular 
Science Monthly, 2450 Fourth Avenue, New York 


AGENTS AND SALESMEN WANTED 


SELL $10 vulue for $7.75, tu ke $1.50; wo.sen buy 
Dr. Franklin's Scientific Arch Shoe on sight; you collect 
your commission when you take order; absolutely un- 
matchable proposition that compeiition cannot touch; 
experience not necessary; agents both sexes wanted. 
Write quick Scientific Arch Shoes, Sta. H-4, Cincinnati, 
8) 












































AGENTS—S15 a day—Easy, quick Sales—}kree Auto 
Big weekly Bonus—$1.50 premium Free to every cus- 
tomer. Simply show our Beautiful, 7 piece, Solid Alumi- 
num Handle Cutlery Set. Appeals instantly. We de- 
liver and collect. Pay daily. New Era Mfg. Co., 803 
Madison St., Dept. 41-B, Chicago. 


BIG money selling gold initials, eee Sales. Every 





car owner buys. You charge $1.i Make $1.44 every 
8.le Your profit $20 Daily. No license. No ex- 
perience. “Samples _ free."’ Nulife is Monogram 


Company, Hartford, Conn, 

MR ADVERTISER: Ask to-day for a copy of the 
“Quick-Action Advertising Rate Folder.’ It contains 
some really important facts which will prove interesting 
and valuable to you It also tells ‘How You Can Use 
Popular Science Monthly Profitably.”" You'd like to know, 
wouldn't you? Address your inquiry to: Manager, 
Classified Advertising, Popular Science Monthly, 250 
Fourth Ave., New York 








More Money Making Opportunities 
on pages 10 to 29 
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Ry ‘ Send for 
Y it TODAY 


This handsome, profusely illustrated book 
will tell you of the astonishing growth of the 
great Electrical Industry,and of the thousands 
of big money jobs and opportunities waitin ig 
for trained men. 


Mark These More important, it will tell you of the great Associated 
Electrical Engineers—chartered by the State of Illinois. as ~ 
10 Feature institution for the advancement of every phase of Electrical 


Science. Not a mere school, but a great National Organiz 


Points of tion of Ele trica Experts and Spec Sy who pa e ies d 

oped the MOST REMARKABLE SYSTEM ON 

A.E.E. Service EARTH for HOME TRAINING IN ELECTRICITY. 
J The A. E. E. Experience We Train You at Home 

Method theexclusive plan in your spare time. quickly and surely, by our EXCLUSIVE 


- ate you real practical AND COPYRIGHTED METHOD to qualify to 
electrical experience while 
youare training — cutsthe dis- Earn $75 to $2900 a Week 


tance between you and the big as an Electrical Expert or in business for yourself—and 
jobs in half. Every step of it 


checked and approved by over We Help You “Cash In’? 


You can Boss 
ithe Job 


PRDa 
Gras 
it 


—<—— 





— 


100 well known, successful through our Placement Depertment and our great FREE 
electrical men BUSINESS COURSE. which will show vou how to get 
Life Membership in the As- the big-money Electrical jobs and how to establish your own 
sociated Electrical Engineers independent. profitable Electrical business. 


pris ea pet —y copy- You Have Education Enough 
2. ggg ia If you have the AMBITION to succeed and make big 


Inlimi ace Service ~ ~ 
Unlimited Placement Service money as an Electrical Expert. we will guarantee the rest. 


throughout your career 


Unlimited Consultation GET THE FACTS 


Service about the high-pay opportunities in 

A wonderful Laboratory ELECTRICITY 

and Experimental Outfit our new book gives you 

~~ . J 

A Complete Course in FACTS and FIGURES 
Automotive Electricity Get this remarkable book. It is FREE. You will incur no 
A Complete Course in obligation in asking for it. We want every ambitious man 
Radio in America to have one and receite this great message. Your 


‘is ready. Send for it TODAY. 
A Complete Course in ne er ee inti 


Business for the Electrical Mail the Coupon NOW 


6©@r" oud Ww N 


Expert 
SSOCIATED ELECTRICAL ENGINEERS 
10 A Legally Binding Guar- - ASSOCL ATE D ite z ih nh ges sINEERS 
antee of Satisfaction scala ag nat thats sciuciiaiais 


Our Book Tells i Associated Electricai Engineers 
D t t 2124 
the Story 37 South L 


§37 South Vearborn Street, Chicago, Ill. 


—al] about the Ten Great Features Send me your new book about Ele y 
listed here, and many others too. It —facts, figures and the remarkable , 
lets you in on the secretof how you trical training. I understand thi te 





can make these features your stepping 
stones, carrying you from low-pay fu- 
tureless jobs right into electrical work 
paying from $10 to $25 a day, or even 
a business of your own, 


me in the least. 


Name 


Address______ 
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Associate Elect 


























$4600 952300 a Year 


Men--Boys 18 up Should 










Go into 
orld's greatest, most fascinating 
isiness needs you Phousands 
ot opportunities tor big pay wait- 
ing Let me train you AT 
oe in your spare time for 
execut positions paying $3500 


to $12 ‘000 a ye ar! 
Read my Offer: 


1. | GUARANTEE YOU 
A JOB and 50°/, RAISE 











22 Famous her sonal If you are less than 40, even if you 

and have only common schooling and 
no experienc remember I posi 
tively larantee to get you an 
Electrical job and raise your pay 
50 Write me at once for full 
particulars of this sensational 

! a offer. 
g most com 
up-to-§ 2 Earn while you learn 

Three » different money-making 

AMERICAN SCHOOL J Plans now ready. | Enables my 

27 Lilli tu ents to start making money 

jo r I DU: ( ‘a almost ng of course, 

TIONAI tu and to get actual, practical ex- 

tion guarantees you perence. 

fine electrical pos 

a ine electrical pos! 1 3. Complete OUTFIT Given 

in Pp or your Only part illustrated below "3 

mone refunded ables you to instantly p 

Mail Ipon r Klectrical practice by my sOB 

i MI THOD, his costly and com- 

— t given without 
I xtra yt to ever Ar 





can School electrical student. 


4. $63 Scholarship FREE 


Given for a limited time to induce 


and boys to go 





Big it , and mplet 

in rm ion ree re 1 i 

CHIEF ENGINEER DUNLAP 
Electrical Division 


AMERICAN SCHOOL 
Dept. E-975,Drexel Av. & 58th St., Chicago 


eum came am camoameamoamee 


CHIEF ENGINEER DUNLAP 

Electrical Division 

AMERICAN SCHOOL 

Dept. E-975, Drexel Ave. & 58th wes Cliicago 


Plea end solute | ‘ i i pur 


Gl ARAD ‘TEED JOB 1 50% RAISE offer, cat 


t« 


TINTMRNIT RITE 





POPULAR SCIENCE MONTHLY 


Steady Work—No Layoffs—Paid Vacations 
Travel—See Your Country 


Mail Coupon Immediately 


Franklin Institute. Dept. R277, Rochester. N. Y. 
Send n ithout cha urge, (1 sample 
lway M:z sil ( Clerk Examination coaching les- 
2)tell me how to get a U S. Government 
send list of places at which examinations 
ve held; (4) send copy illustrated book, 





Address = ee etekaiea a Soucek ‘ 


ARN MOR 
y CARN tomne 1 


N your spare time writing show 

cards. Noc canvassing ors liciting. 
We instruct you fully. Write tl day without 
par ticular s and free b oklet 


obligation r full 
WEST- ANGU S SHOW CARD SERVICE LIMITED 
Many satisfied pupils our best reference. 
Toronto. Can. 


63 Colborne Building, 








super n, Tene 

dolin, Ban jo-Ukx olele, Ban  ieketie. Cornet or Banjo-Gu 
lutely free 
lessons only. on 
100,000 Successful. players.’ —s 
Complete outfit free 


soles. tae 
Slingerland School of Music, 181 15 Orchara ‘St., Chicago, til, 


ighted system of teaching n 
locality we will give free a $20 
a Hawaiian. Guitar, njo, Man- 






Also teach iano and Organ. Very small ye erat for 

8 will teach you several pieces. Over 
a — wr no charge. 
No obligation, 

















Sargents Handbooks 
AMERICAN PRIVATE SCHOOLS 


9th Edition, 992 pages; round corners, } 
crimson silk cloth, gold stamped, $6.00. } 
A Guide Book for Parents. 
A Compendium for Educators. 
Annual Review of Educational Events. 
A Discriminating Review of the Private 
Schools as they are today. 


PORTER SARGENT 


11 Beacon Street, Boston, Mass. 











Executive Accountants command big salaries, Thonsands of firme 
need them. Only 5,000 Certified Public Accountants .S. Many 
are earning $3,000 to $10,000 a year. We train you “LA by mai! in 
spare time for C. P. A. axpasinations or executive accounting posi- 
tions. Knowledge of bookkeeping unnecessary to begin. The course 


is pS er the personal supervision of William B. Castenholz, 
C A , former Comptrol!er and Instructor, Pa Sar wird of Lilinois; 
5 Jy 










also former Director of the Illinois Society o .'8, and of th 
National Association of Cost Accountants. He is assisted by a large 
staff of ©. P. A.’s, including members of the American Institute of 
Accountants. Low tuition fee—easy terms. Write now forinformation. 
LeSete Extension University, Dept, 12°3-H Chicago 
he Largest Business Training Institution tn the World 





n “/' No talent or e erence necessary. 
j | Fascinating wor Pays bs moves le 
* i Arr D ete instruction book me 
phabets, Colors, ae, Kyse 
~ ( 7 Ix BR INTS, Show Cards, 
me ie 
hone gl. opens a Wall Signs, 
de letters, Gilding, & SS 
ac KS SOF THE TRADE, also hc 
gives - 100 Al pabete and Designs, ook a ae 
bound in fle . leather, gold edges, ds 
eS aad four bali bearing Show Card 
ok and Pens sent post 
(C D. 10¢ extra.) 


. .57RoseSt.,Cept. 72,NewYork 
'Y/ EARN MONEY /MMEDIATELY ~ 
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| Takes Only 50 
ys to Get 
Real Job 


In the Auto and 
Tractor Business 


Read what these men are doing—men no 
brighter or cleverer than you. Come to either 
of my great training shops on the Biggest FREE 
offer ever made. 


Big Business Needs 
McSweeny Trained 
Men 


















The Auto and 
Tractor busi- 
ness is on the 
boom. Thou- 
sands of train- 
ed men are 
needed. I get 
calls every 
day from ga- 
rages, battery 
stations, weld- 
ing shops, ete. 
When the big 
fellows need 
= high-grade 
‘My garage and Ford ios n- men they 
cy is a big success. I owe it come to me 
all to McSweeny Training.” for McSweeny 
G. Smith, W. Alexandria, O. Trained Men. 


You Learn by 
Actual Jobs 


No book training here! You can’t learn the 
Auto and Tractor business from books. In 
my a you learn with tools and actual 
obs. 
toh want One of my Big Schools. 
to make 
the suc- 
ceas Smith, 
Metzger, 
and the rest 








































McSweeny 
Schools and 







FREE R. R. Fare & 
8 Weeks Board 


In order to fill the 
openings that now 
exist, I am making 
an offer no one has 
ever made before— 
FREE RAILROAD 
FARE to my near- 
est school, FREE 
BOARD and that’s 
not all either. I'll 
tell you about the 
rest in my letter. 




























McSweeny Train- 
ing will place you 
in this job. 


FREE 
BOOK 


My big illustrated 
training book tells 
how others are suc- 
ceeding. Write for 
it and my special of- 
fer now. Write to 
the nearest school,as McSweeny Training 
I pay railroad fare rr to jobs 
only to the nearest. ike this 


McSWEENY 


Auto, Tractor and Electrical 


SCHOOLS 


CLEVELAND—CINCINNATI 


J.H. McSWEENY, Pres. Dept. 268 
McSweeny Auto, Tractor and Electrical 
Schools, McSweeny Building, 

Cincinnati, Ohio, or Cleveland, Ohio 
(Address nearest school.) 

Without any obligation, send me your big FREE book, on 
the Auto business. Also information regarding special 

temporary offer. 
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Money Making Opportunities 


AGENTS AND SALESMEN WANTED 

MANUFACTURE Millerite! You've read about this 
New Ethyl-Super-Fuel Ingredient for Gasolene. Increases 
power, Mileage—Saves Gas—Knocks Carbon—Easily 
made. Your Profit Immense! Stamp brings Valuable 
Descriptive Formula, Literature of this and Mendit, 
Fabric Mending Cement, Lightning Electrolyte; Rubber 
salloons; Amazon Self-vulcanizing Rubber Repair; 
Pro-Tex-U, Only Guaranteed Fire Extinguisher; Flynox, 
few drops kill roomful flies; Marcel, Permanent Hair 
Curling Fluid; Denta-perl Tooth Whitener Latest 
Pure Food Products; Flavors; Beverages; Toilet, Medical 
Household; Automobile; Office; Specialties; all lines 
You'll be glad you received these lists. Miller, Industrial 
Chemist, Tampa, Florida. 


MR. ADVERTISER: Ask to-day for a copy of the 
“Quick-Action Advertising Rate Folder.’ It contains 
some really important facts which will prove interesting 
and valuable to you. It also tells “How You Can Use 
Popular Science Monthly Profitably.’’ You'd like to know, 
wouldn't you? Manager, Classified Advertising, Popular 
Science Monthly, 250 Fourth Ave., New York 











MAKE extra money. Xmas postal, folder, tag com- 
bination packs 10th season Sell 25c. Sample 15c 
Big profits. Ufert, 133 West 15th, New York 


BIG money and fast sales Every owner buys gold 
initials for his auto. You charge $1.50, make $1.44 
10 orders daily easy. Information and samples free. 
World Monogram Co., Dept. 25, Newark, N. J 


ONLY one sale a day means $200 per month! Five 
sales $1,000 per month. Marvelous new adding machine. 








Retails $15.00. Work equals 8350 machine. Adds 
subtracts, multiplies, divides automatically. Speedy 
accurate, durable, handsome Five year guarantee 


Offices, stores, factories, garages buy one to dozen 
4 fortune for live agents Write quick for protected 
territory and free trial offer. Lightning Calculator Co., 
Dept. P. Grand Rapids, Michigan 

INSTANT Weld—Repairs largest punctures without 
cement or heat. Lenn’s profit one day $56 Write 
quick. Free sample. Territory going fast Tourist's 
Pride Mfg. Co., Desk R. Minneapolis, Minnesota 

STAMPING names on emblem key checks. Sample 
20c. Key check outfits, steel dies, key cases, ete. Service 
Sales Corporation, Selby, Ohio. 

AGENTS—Clever Invention! Inkspoon makes every 
pen a fountain pen. Fast office seller, big profit, demand 
increasing everywhere. Exclusive’ territory offered 
Sample free. H. Marui Company, Tribune Building 
New York 

AGENTS—Best seller; Jem Rubber Repair for tires 
and tubes; supersedes vulcanization at a saving o1 over 
800 per cent; put it on cold, it vuleanizes itself in two 
minutes, and is guaranteed to last the life of the tire or 
tube; sells to every auto owner and accessory dealer. For 
particulars how to make big money and free sample, ad- 
dress Amazon Rubber Co., 504 Amazon Building, Phila- 
delphia, Pennsylvania. 

EVERY house a sale; Fast sellers; Particulars. Hel- 
mers Company, Desk No. 12, Hoboken, N. J. 

SALESMAN earn $15 to 820 daily selling Manchester 
Twill garments made to measure, $12.50. Write for 
particulars. Chicago Utility Garment Corp., 1432 
Altgeld St. 

AGENTS: $72 a week. New Serenola. Wonderful 
invention. Does more than machines costing ten times its 
price. Plays any record. Built in just like a suitcase. 
Carry it with you anywhere. Pay you every day. Write 
or wire for territory. Perry Ludlow Co., Class 1861, 
Dayton, Ohio. 

ARE you old at forty’ See our advertisement on page 
144 of this issue. The Electro Thermal Company, 4040 
Main St., Steubenville, Ohio. 

LIGHTNING Strange Battery Compound. Charges 
discharged batteries instantly. Eliminates old method 
entirely. Gallon free to agents. Lightning Co., St. Paul, 
Minn. 

BIG money now—sells faster than ever—hard times 
improve sales—Darn E-Z Universal Fabric Cement 
finds a buyer in every home, office, store and factory 
Exclusive territory open. Darn E-Z Laboratories 
Dayton, Ohio, Dept. P.S5 

EXCLUSIVE State Distributor— Big earnings. Newly 
invented pricing system, retails 34.90. Tremendous de- 
mand! Big repeats! Millen Mfg., Dept. R.H., Colonial 
Bldg., Boston, Mass. 
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Hundreds of ambitious 
already earning thousands 
wonderful new 


Mail coupon below for ies Book 


which describes fully the amazing 


making opportunities in Radio and tells “srt 
YOU can earn from $5000 to over $10,000 a year. 


create d thousands = big 


were spent during 
thousands of young 


mand of work. 


install Radio sets 
as radio engi 
Operators al land stations and on 


broad astil 1g 
wonderful opportunities. 


Easy to Learn Radio at Home 
in Spare Time 


No matter if you know 
you can quickh 


struction which 


Scores of young men who have 
earning from $75 





and expenses. 


Send for FREE RADIO BOOK 


graduate is now 
i i PW of Havana, Cub: 


and earns $250 a month. 





DISTRIBU TORS—Screw-holding Screw Driver. Han- 
diest tool ever invented. Unlimited market. Tremendous 
demand! Big repeat earnings! Write Coburn Tool, 738 
Boylston, Boston, Mass. 

AGENTS. Big Earnings! Selling greatly needed 
radio feature. Newly patented. Low price. Tremendous 
market. Nationally advertised. Radio Equipment, 20-1 
Stuart, Boston, Mass. 

YOUNG Men who want to make their spare time pay 
from $20 to $50 a week are offered an opportunity to sell 
an article which every man buys on sight; made by 
Ingersoll, the dollar watch man; retails for $1; you don't 
need to be a salesman; merely to show is to sell; big profits 
quick sales and constant repeat business; write today 
Robt. H. Ingersoll, 476 Broadway, Dept. 207, New York 

SALESMEN: Part or spare time. Make 150% profit 
selling Gas-O-Pep tablets for auto and tractor. Guar- 
anteed to remove carbon, increase mileage and power 
Big gas saver. Fast selling established line. Get your 
territory now. Taylor Products Mfg. Co., 22 West 
Naghten, Columbus, Ohio 


WANTED—Salesmen for highly developed Corres- 
pondence Course in Higher Accounting. A new proposi- 
tion with greater money making possibilities. Harrison 
Institute of Commerce, Ist Nat'l Bank Bldg., Chicago 

BIG Profits 50 Fast Sellers Rubber Specialties 
Everybody needs and buys; $50 weekly easily made 
B. & G. Rubber Co., Dept. 675 Pittsburgh, Pa 

SALESMEN who are interested in putting themselves 
on a permanently profitable basis should write us today 
This is strictly business—not a ‘“get-rich-overnight 
proposition.”” Product nationally-advertised Exclusive 
territory to high-grade men. CFSCO, 14 N. 10th St., 
Richmond, Ind. 


MR. ADVERTISER: Ask to-day for a copy of the 
*“Quick-Action Advertising Rate Folder.’’ It contains 
some really important facts which will prove interesting 
and valuable to you. It also tells ‘‘How You Can Use 
Popular Science Monthly Profitably.”’ You'd like to know, 
wouldn't you? Address your inquiry to: Manager, 
Classified 4° ge Popular Science Monthly, 250 
Fourth Ave., New York 


























More Money Making Opportunities 
on pages 10 to 29 








Pay Increases 
Over $100 a Month 


in a radio store. 


Opportunities 





Radio Engineer 


Radio Institute 
Dept. 12MA, Washington, D.C. 


NATIONAL RADIO 
12MA, Washington, 


washes Salary 








of sc veral residem 
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26th 
YEBAR 
FOUNDED 





Get in the field that offe or ou the BIG PAY—BE 
AN ELECTRICAL EXPERT. Coyne isn ta Cor- 
respondence School. tt ing is prac ical. No 
books or useless theory You doactus r ) 

H of electrical apperat y 





4 


a $60 to 





< 
bell : ants — 
$200 a week EXPERT RS y “an take 
among nywhere in ‘ Learn in 
‘ r 


icago, the Electric bac Pisa tee 


You Don't Need Béaeation or 
Experience ©o""’ <ives siccoa) works MY 
training is practic al and onay to inderstan 


Radio and Auto Quen FREE! $ 


Ri; ght now I am inclu ing aFRE E course In | Rac io 
—the marvel of the age a com t Auto 
Truck and Tractor Electricity and St rage Batteries. 

Earn While Y 7 Learn — We help students 
to secure part time jobs arp a good partof their liv- 
fog expenses while sta idyi 


Send Coupon NOW! 


Don’t delay a minute — send that coupon _—~ 
now form big free catalog and full parti e- 
cia! offer. No obligation on your part at ail. "AC T ‘NOW! 


COYNE Etectrical School ZA 


C. LFW1s, President 



























hd, 136-9 
2300-10 W. Harrison St. == 
CHICAGO. — 


ILLINOIS. 
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Big Free, pat S SPECIAL 
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shy 
Co orn S.WIs, Pres, 


1300. +4 ow ©ctricay Senne _— 136-9 
yovear Mr. 1. Tson Se, 

og ur big new —'8: Please Chicos, 
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Spe MIXING of I 


pee DRAKE'S wncaimiar BOOKS 


“=~ | They Will Raise Your Pay! 


a ute GET FREE CATALOG 








| Che books listed below will perfect you in your chosen trade—pave the way 
» the big positions. “Written in non-technical language—easy to read and 
stand. Every book c overs its subject completely. An entire course 
of instruc tion condensed inte one ‘wr ; our choice sent postpaid— 


























1 benefit 5 days—mor1 in if not entirely satisfactory. 
| Order direct fr om this page ON 5-DAY TRIAL. 
AUTOMOBILE BOOKS Slide Rule and Log —_ mic Motion Picture Operation... $1.50 
Automobile Starting, Light- I ibles | — ee Drake's Electrical Dictionary 1.50 
ing and Ignition, by Manly Handbook for Millw \ Electric Motors, D & A 1.50 
itherette $3.00 . Cloth 2.00 Electrical Measurements and 
Reaches”.  eeredeet era Sand Modern Blacksmithing_Cloth 1.25 Meter n 1.50 
: n Machine Shop Practice-Cloth 2.00 Drake's Telephone Handbook 1.50 
cafe E stherett< 2.00 ’ in 1 r i ; k 
Ford Motor Car. Truck ; Mechanical Drawing and Ma Easy ect I xperiments 4 
Ura tor. by Manly ‘} 1.50 chine Design Cloth 2.00. -Cloth 1.25 
Starting and Lighting Pattern Making Cloth 1.50 TelegraphySelf-Taught,Cloth 1.25 
, Remedies and Re 
- Remedies and Re sop -—C ELECTRICAL BOOKS iain aaa 
\utomobile Battery, are Tel leph ( In Automatic 
ind Repair, by Manly wite en: by Smith The Mixing of Colors and 
----Leatherette 2.00 Leatherette $2.50 Paints $2.00 
t ind = Vulcanizing Practical Applied Electricity 2.00 Scene Painting and Bulletin 
lufford Cloth 2.00 Alternating Current 1.50 Art Cloth 4.00 
G nd Oil Engine Har 1 Electric Motor Control Sys A Show at Sho’ Cards__Cloth 4.00 
00k Cloth 1.50 tems 1.50 Sign Painting Cloth 4.00 
Automobile Upkee id Care, K Wiring Diagrams and De Strong's Book of "De signs 
! Man ( t 1.50 scriptions ae Leatherette 4.00 
Motor le Handbook, | ’ Electrical Tables and Data 1.50 Signist’s Alphabets Cloth 1.50 
Manl Cloth 1.50 Armature and Magnet Wind Modern Painter's Cyclopedia 2.00 
ing _ 1.50 Automobile Painting Cloth 1.50 
SHOP PRACTICE BOOKS Modern Electrical Construc Estimates, Costs and Profits, 
Sheet Metal Workers’ Mar tion 1.50 Painting and Decorating 1.50 
ial Le itherette $2.00 Modern Electric Illumination 1.50 New Hardwood Finishing, 1.50 
Oxyv-Acetylene W Iding ind Electricians’ Operating and The Amateur Artist Cloth 1.55 
Cutting. - co ee atherette 1.75 I ae cai 1.50 New Stencils__.- -Cloth 1.20 


ORDER DIRECT FROM THIS PAGE—ON OUR 
Mail Coupon for FREE Catalog MONEY-BACK PLAN 


Your Guide to Home Study 





The books listed above are only a few of the many in 





our catalogue ode ich you will receive promptly after 
| FREDERICK J. DRAKE & CO. filling out and mailing us the attached coupon. For 
1003 Michigan Avenue, Chicago, IIl. quick action order direct from this page—cross name 
| GENTLEMEN—Pilease send me free, postage | of each book wanted and send in with price quoted. 
said, your illustrated catalogue which lists id We prepay postage and send the books on our 
| describes over 150 Practical Mechanical Books for | money-back plan. 
Home Study. 
ls l FREDERICK J. DRAKE & CO. 
OS EE eed Re dhe tera eeu eee tou te isa aia 
PUBLISHERS 


| OR eons neacnmnenann cette y wae se | 1003 Michigan Ave., Chicago 


| ee . = Drake Books Are for Sale at all Book Stores 


AND BE — OWN BOSS | | REE rramingscon 














* If your salary does not suit you increase your | Mail postcard for amazing FREE book on electrici- 
f ( i 2 
sitow carduand slane ATHOME: Wetesch you ff | tY. Shows you how to earn $150 to $600 a month in 
how by new easy method in a few weeks and help | this immense field. Famous S & H shop-ty pe train- 
‘ you establish your own business aad came all | g fi 1" k I big t Excl > 
materials, Write Mr. Miller for FREE illustrated bookle | ing fits you quick at home for big jobs. xclusive 


system. Lack of experience or education no bar. Write, 
S&H ‘ENGINEERING co. 
1422 West Monroe Street, Dept. S-16, Chicago, Iii. 


0More Wallflowers / 


You Can Now Learn to Be a Popular Dancer 
Overnight—For Almost Nothing! Here’s How: 5 


the next party you got 
You can learn to « 
hout music or partne 
1ur Murray, instructor to the 
u the same high class instruc- 
» already taken advan- 


EMPIRE A-l, Institute, (Est. 30 years) 1476 a N. - 





























s ‘ > at 
It sn't mak ference whether you know one step 
ot f r danced before—you can learn 
few rs. rr s so positive of this that } 
will t 1) ssons FREE as proof. 

He will tell you free: (1) The Secret of Leading; (2) How to 
Follow; (3) How to Gain Confidence; (4) A Fascinating Fox 
Prot Step; (5) A Lesson in Waltzing. Enclose 25c to cover the 
° t of rinting i posta - d the lessons will be sent to 
. 1 by return m ] No y] ! — sa 4 ur friend 
Write today to ARTHUR MI RRAY, idio 336, 290 Broa 

oy: Seg oe Oe Posed by 


Evelyn Law 
star dancer 
ofthe Follies 
and Arthur 
Murray 


FIVE LESSONS FREE COUPON 


== =< === ---- == 8 ------=5 


ARTHUR MURRAY, Studio 336 
290 eee New Y ork City 


end tl FIVE FREE LESSONS. I enclose 25 


‘ame 


Address cate (y 


ff Seciheseantenneneemanneiereaiinenine 








VC 
a 

ot 
th 


Vo 


da 


aco 


Addr 


City 














December, 1924 


EARLE E. LIEDERMAN 
The Muscle Builder 


ills Never Made 


Muscles 


Wishing Never Brought Strength 








QO one can paste muscles onto your arms 
N and shoulders. If you wish a strong, 
healthy body, you must work for it. 
And if you don’t have one, you are doomed to | 


a life of misery. 

Modern science has taught us that we 
keep our bodies physically fit or our 
powers will soon exhaust themselves. 
Why the successful business man 
golf and other active pastimes. 


Inust 


That 
resorts 


Examine Yourself 


Do you have the 
you fit at all times to 
fronting you—always 
do? Do 


strong, robust body that keeps 
tackle the daily tasks con- 
oking for bigger th 


np out of bed in the 


ings t 


oO 
you ju morning full 








of pep; with a keen appetite and a longing to e nter 
the day’s activities? you finish your aily 
tasks still thrilling with pep and vitality? Or lo 
you arise only half awake and go through a languid | 
day. 
PEP ws 

Don’t let it get you. fellows hat 
shell and make a real he _ma ild 
out those skinny s and tha ‘ 
put some real pep in your ol 1 bz a 
armor plate of muscle on you th 
actually thrill wit! aanithors: I can 
tee to do it. I will put one full inch on your arm in 
just 30 days and from then on, just watch 'em grow. 
This is no idle boast. It’s the real works. genuine 
guarantee. Come on now. Get onthe job and make 


me prove it. 


Send for my new 64-page book 


mental | 
is | 


to | 





“MUSCULAR DEVELOPMENT”? | 


It is Free 
y-three full-page 
of the 


It contains forty 
myself and some 


phot 





many prize-winnir 
have trained. Some of these came to me 
weaklings, imploring me to help them. I 
over now, and you will marvel at their pr 


physiques. This book will p rove an impetus at 
real inspiration to you. It will thrill you throug! 
and through. <A!'l I ash is 10 cents to cover the « 

‘ ] Y 









of wrapping and mail and it i ours to kee 
This will not obligate l bast for the sak 
of your future healt! “er etna put 
off. Send today fc you turn t 


page. 
EARLE E. LIEDERMAN 

Dept. 1312 305 Broadway New York City 
ee ee eee ee eee ee ee ee ee ee 
EARLE E. LIEDERMAN 
Dept. 1312, 305 Broadway, New York City 

Dear Sir:—I enclose herewith 10 cents for which you 
are to send me without obligation on my part whate ver, 
a_ copy of your latest book, ‘‘Muscular Development 

‘lease write or print plainly 


Name 
Address 


City 


— oe State. 
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Money Making Opportunities 
AGENTS AND SALESMEN WANTED 


31 BILLION, 
for only $1.00. 








650 million marks, real German curren 
Vholesale pi lees with oF der only, At lant 





































































































Co., 1209 Beach Ave., Bronx, New Yorl 

MAKE $25 to $50 week representing Clows kan 
Philadelphia Hosiery, direct from mill—for men, wome 
children. Every pair guar: inteed. Prices that wit Free 
book ‘‘How to Start tells the story George Cl 
Company, Desk 24, Philadelphia, Pennsylvar 

SELL beautiful $7.00 red and black over-size har 
made Fount: iin Pens for $3.50 Cost you $1.75 Wit 
bonus $1.55. Post card brings full de ls, or C. O. D 
simple, at wholesale pr 17 Soutt 
First St., Rockford, I! 

SALESMEN wanted 
line. Commission. Patri th 
Rochester, N. Y. 

AGENTS—Write for free sample Sell Madison 
**Better-Made"’ Shirts for large Manufacture direc oO 
wearer, No capital or experience required Mar r 
$100 weekly and bonus. M 5 Mills, 564 Bre ‘ 
New York 

WE start you without a dollar. Ss ‘ rr 
fumes, toilet goods. Experience unnec« I ( 

Co., Dept. 21, St. Lo 

MR, ADVERTISE! Ask to col 
“Quick-Action Ady i ry Rate Folde l 
some really importa nt facts which will prove intere 
and valuable to you. It also | How You Can 1 
Popular Science Monthly Protitabl) You'd like to} 
wouldn't you? Address your inquir to Tar ‘ 
Classified Advertising, Popul science Mor 2 
Fourth Ave., New York 

AGENTS—Stead income I ¢ ? 
handkerchiefs and dress goods, et ¥ 
tive in each locality. Fac tory to ¢ 5 ( 
honest goods. Credit given Send for particu 
Freeport Mfg. Co., 24 Main St., Brooklyn, N. ¥ 

AGENTS wanted $60-S: 200 1 week Genuine ¢ 
Letters for store windows. Easily applied. Frees | 
Liberal offer to general ager Metallic Le ( 
$34A, North Clark, Chicago 

AGENTS— Make an hour ! 
patent patch for ins nding leaks 
Sample package free Collette Mfg. Co Dey 4¢ 
Amsterdam, N. Y 

SALESMEN seli sales and order books, auto, reg 
rolis and bill ladings Large demand iberal co 
mission, Wirth Sales Book Co., Dept. Ps, ¢ 

EARN $10 daily silvering mirror j 
finishing metal ware, headlights, cha liers i id 
Outfits furnished. FF. Decie Laboratorie l Bre 
way, New York 

MR. ADVERTISER: Ask to-day for a copy of the 
“Quick-Action Advertising Rate Folder It contains 
some really important facts which will prove interesting 
and valuable to you. It also tells ‘“‘How You Can Us 
Popular Science Monthly Profitably.’ ou'd like to know 
wouldn't you?) Manager, ¢ ssifled Advertising, Popul 
Science Monthly, 250 Pourth Ave., New York 

BIG money and fast sates Ive owner buys go 
initials for his You re O: make & 
Ten orders dai , W r culars fret 
samples Ameri an "keusen Co Dept 47 } 
Orange, New Jersey 

WANTED—Represcntatives in every factory 
United States Popular Science Monthl 250 ko 
Ave., New York 

MARVELOUS Radio Gas Ligitier—ligits i ntly, 
sells instantly—easily demonstrated, good for 10.00 
lights, retails 25c, cost $10.00 gross, $26 profit ~e 
$1.00 for sample dozen with self selling plans. L. Maste 
lite Co., 110 East 23rd. New York 

GET our plan for monogramming automobiles, truck 
hand luggage and all similar articles by transfer metho 
experience ufinecessary; exceptional profits. Motorists’ 
nn a ompany Mansfield, Ohio 

AGENTS! At last a perfect Knife Sharpener. A sure 
seller and a money-maker Retuils $1.00 100 profit 
Guaranteed a lifetime Write, Conaway & Conaw: 
Dept. (C) Champaign, Ill 

AGENTS—Our new }ire Extinguisher sells fo $4.9 
with big commissior Mechanically perfeet—en1 le 
Exclusive territor y. lree outfit. Write Nicho Ce 
Naperville, Illinois. Dept. F. 2 

RETIRE in five years selling or plac Col 
our 1-2-3 Gum Machine. Six balls, 3¢ yG ( 
273 20th Street, Milwaukee, Wisconsin 

$5 TO $15 daily easy Your Pay in Advance—Intro 
ducing New 8 > Guaranteed Hosier Must wear or 
replaced free—No capital or experience required—Just 
show samples, write orders—We deliver and ( 
Elegant outfit furnished All colors rrades 
silks, lisles, wools Macochee Textile Company 
15212, Cincinnati, Ohio 

WONDERFUL discovery. Charges batteries in ter 
minutes. Gallon free to agents. Radiolite Co., St 
Paul, 1finn 

FASTEST Selling spe I st style oes rr 
moccasins Fit ul Big co s ‘ 
Repeat orders. Perm busines Prompt promotior 
Free samples if you App ( wford Tre 





Bangor, Ma 
$10 DAILY Silvering mirrors, plating and Tefimiching 
lamps, reflectors I del 


ine 








Autos 








eds nae new method 
Outfits furnished Write Gunmetal Co Ave. F, De- 
catur, Iilinois 
15 Personal Engraved Christma Card $1.25, 30 
Profit. Soliciting Folder 10« Wolf, Printer, Lawndale 


Philadelphia 


























BUILD permanent business. Men's, Women's. Cl 
dren's guaranteed shoes direct to wearer 4. P. Condor 
Sales Manager Allen Shoe Co., 110 Summe I t 

DUSTLESS Sponge = Cloth New Inve ym. O) 
Rub—Dusts, Cleans and Polishes Autom< es Furni- 
ture, Pianos, Retails 50¢ Costs 16 Sample Free 
Nulife Sponge, Hartford, Con: 

AT LAST! Diamond Ri Discovere Al 
blue white Rajah Gem stounds jews Wo! al 
deceives experts! Beautiful Sample case’ Free S106 
weekly! Write quick! Rajah Diamor Co., Dey F-4 
Salisbury, N. C 

ARE you old at forty? See our advertisement on pase 
156 of this issue The Electro Ther Comp $O4( 
Main St., Steubenville, Ohio 

SALESMEN—Sell “Amenz™  made-to-measure 
ready made shirts; wonderful features: highes ( 
missions Samples Free Menzin Shirt Co $S]-D 
East Tremont Ave., New York 


More Money Making Opportunities 
on pages 10 to 29 














TT ean 





VEU MANTUA ete necaaeten oN 


\ ee Wil Show You 
the Way to 


BIG-PAY-JOBS 
inthe AUTO 
BUSINESS 


pr Y’ Good. byeto$20, $3008 $40aweek. Goafter 

e Big Money! W ork s} ort, easy he urs 

~ pr instead of being bossed—be inde 
a Li CESS! My Free Be 0k will show 
ak how I GU AR, te 
Pay AUTO EXPERT—get you a job anda big 
raise in pay. Mail in coupon today for this book 
and my amazing guaranteed job and salary offer. 


Imake you an AUTO EXPERT 


By Actual Shop Methods 
My new SHOP-NOTE method - instruction 
gives you the full benefits of actual shop and 
garage experience, right in your own heme— 
and with better, quicker results! No need to quit 
your job until you’re ready for a big one! My 
training fits you to hold a dozen different autojobs. 
I make youa MASTER of every branch of auto 
motive I make you an EXPER T—not just 
a mechi I’ve been in the Auto business for 
24 years—work:ed for Packard, Rolls Royce, etc. 

I Train You at Home to 

Boss Jobs Like This 











boss 
pendent —— 
you how. 


to make you a Big 





1 
work. 


anic 





I Guarantee You a Fine Job 
and a Big Raise in Pay 


-Pay Auto 
I'll get it for you and guarantee you at least 
a 50% raise pay. With 
that as a starter you can earn 
Re 


> to make 


Take my training. Then step into a Big 
job. 
in 
as high as $200 a week. 
member, I gua r l 
you an EXPERT 
a job and big 
My guar 
a miilt 





= you 
sal ary It ease 
b sacked b y 


antee 1S 


on 





dollar ool. 
Get Started Now — Mail Coupon! 
Investigate! — Write today. Get my wonderful 
book. It’s free. No ooligations. Tells about big 
jobs, salaries and opportt unities now open. Also get 


GUARANTEE. Write today! 
TOM PLUMRIDGE, Chief Engineer, 


Automotive Division, American School 
Drexel Ave. & 58th St., Dept. A-975 Chicago, Ill. 


SC h 


my job and Saiary 








‘ 

TOM PLUMRIDGE, Chief Engineer, 4 

— Division, American School i 

Drexel Ave. & 58th St., Dept. A975, Chicago, Ill. { 
Send me your ee book your job and salar guarantee | 
an a nat on | " get 1 g | ' 
Auto Job. This request is to le t - 





Name 


Address 


City = 
embinibavuseninadGeaiates 
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Mechanical | 
Engineering 





Learn at Home! 


Employers are looking for men with 
mechanical ability 

There is an easy, delightful way in 
which you can learn right at home in 
spare time. For 33 years the Interna- 


tional Correspondence Schools have 
been giving men and women just the 
training they need for success in me- 
chanical engineering and more than 300 
other subjects. Hundreds of thousands 
have stepped into good positions through 
I. C. S. help 


Let the I. C. S. help you. Choose the work 
you like best in the coupon below, then mark 
and mail it today. This doesn’t obligate you in 
the least but it will bring you information that 
will start you on a successful career. This is 
your chance. Mark and mail the coupon now. 
Cs FF S.LULUmDLULUD.LULUDG.L.LCUCUMa ST LK. COC. OC. ECU. OU. CUD Oe 


{ INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 7628-D, Scranton, Penna. 

! Without cost or obligation on my part, please tell me 

how I can qualify for the position or in the subject before 

which I have marked an X 


SUSInesS TRAINING COURSES 
(Business Manage J] Salesmanship 
Cjindustrial Mz ] Advertising 

{}Pe inel Orga [ } Better Letters 

{) Traffic Manageme [] Show Card Lettering 

[] Business Law _} Stenography and Typing 
}Banking and Banking Law [_}] Business English 

[ } Accountancy (inclu [_} Civil Service 

a Nicholson Cost Ac [) Railway Mail Clerk 

[Bookkeeping Common School Subjects 
Private Secretary Lj High School Subjects 























Spanish ) French Lj) Llustrating 
TECHNICAL AND INDUSTRIAL aaa 

D Electrical Engineering a} Archit 
LlElectric Lighting t Arc hiltest ts’ Blue Prints 
L) Mechanical ee Oc tor and B ler 
() Mechanica! Draftsr () Ar ctural Dr nan 
() Machine Shop Prastion ak ) e Builde 
{)Ratlroad Positions "} Str 
[jGas Engine Operating C} 





City State 


Occupation 
Persons residing in Canada shoul d send thia coupon ‘to the 
( 





International orresp ndence Schools Canadian, Limited, 
Mf eal, Canada 
t re steel springs, weighty cushions, or chafing leg 
ing n kind of support, weighing less tl 
1 to n to rar Mat i n ‘ 
I ke Id ned ineffective devices. Offered 
t nag sara tee f instar o satisfaction or | st 
Fr i l 





ils if ys 
t NEW SCIENCE insTiTUTE, 4007 Clay ‘Street, 
Steubenville, Ohio. 





rn yn We can te 











you dr r juring spare 

Well-trained n $40 to $200. 

week T} inds of publis i i d tt 
work of good artist The MODE RN ME THOD is an 
easy iy to learn to draw o res. Write today 
for full particulars showing ypportt inities for you. State 


your age. 
MODERN INSTITUTE OF ART 
7 East 42nd Street, Dept. 41-A New York City 


POPULAR SCIENCE MONTHLY 























GET A HOBBY 


MAKE MODELS 
Start a Home Workshop | 


“Model Making,” by R. F. Yates, de 


scribes th 1e constr Iction of model gas-engines, 





pone n tives, boats, dynamos, 
urt rie etc. Thirty chap- 
cone a models of various nature. 





wil Ip y to become a better me- 
chanic. It Wi il help you to do hard soldering 
soft soldering, lathe work, tempering, drilling, 
pattern-making, etc. 
This isa — every amateur or professional 


ee an odel 1 1aker should have. | 

del M: king” Ps scribes real engineering | 

suckle seat tae. } 
400 Pages, 300 Illustrations. Practical, 
complete, easily understood. Price, Post- 


paid, $3.00. 


POPULAR SCIENCE MONTHLY 
250 4th AVENUE, NEW YORK 











Just Out 13th Edition 
A NEW AND GREATER | 


Dyke’s Automobile 
Encyclopedia 


Entirely Rewritten, Rearranged and Illustrated. 
Greatly Enlarged; 1238 Pages, 4143 Illustrations. 


A Practical Book for Everybody 


The Repair- | 
man will find 
this book aready | 
reference and | 
guide. } 
The Auto 
Owner wil! know 
how to diagnose 
troubles and 
know when re- 
pairs are done 
right. 

The Student 











jamental prin- 





< 
cipie 

to a succes 
I 


pairman, 


This Book 
Will Teach 
3 4 Youto Be- 
come 


An Expert Automobile Repair man, not o1 
testing, adjusting and repenthg engines, 








carburetors, clutches, rear axles, differentials, tires, 
etc., but an ig tar eo on ignition, gener- 
ws s tarti tors, storage batteries, etc. 
Dia g 





1} sale will be easy. 
“Dida” t gserntetrnts Now! 


Cloth $6.00—Limp American Morocco 
$7.50 Postpaid 


Popular Science Monthly 


| 250 4th Avenue, New York 


December, 1924 


3 ORLTEES 
is —_ 


Li 





Th , me : aay e): se Rs, 
Tr cAny Wurlitzer Instrument 
y in Your Own Home 
See for yourself the quality of these famous instro- 
ments, the result of 200 years’ experience in musical 
instrument building. A week’s free trial in yourown 
home—no obligation to buy. Wurlitzer instruments 
are praised by masters in every sphere of music for 
artistic quality, fine workmanship and ease of playing. 


e arranged in small month! s.A few 
Easy Payments 21; cents a day will pay for your instrument. 


Send for New Catalog—FREE 


ery known musical enotroment Seoseed and illustrated— 
over 3000 articles Gives you lowest prices and full int ormation 
about FreeTrial,Easy Payment Pian” No obligation. Write pow! 


<< Lp rp wheter Co., Dept. 1789 
4thSt.,Cincinnati 329S.WabashAve.,Chicago 
© DOW. 42ndSt,,NewYork 250 Stockton St.,San Francisco 








eafness 


Perfect hearing is now being re- 
stored in every condition of deaf- 
ness or defective hearing from 
causes such as Catarrhal Deaf 

ness, Relaxed or Sunken i 
Thickened Drums, Roaring and 
Sy Hissing Sounds, _ Perforated, 
Wholly or Partially Destroyed 
Drums,Discharge from Ears, etc. 


“Wilson Common-Sense Ear Drums 
“Little Wireless Phones for the Ears’’ require no 
medicine but effectively replace what is lacking or 
defective in the natural eardrums, They are simple 
devices, which the wearer easily fits into the ears 
weere they areinvisible. Soft, safe and comfortable. 

Write today for our 168 page FREE book on DEAF- 
NESS, giving you full particulars and testimonials. 
ON EAR, DRUM CO.. Incorporat vied, KY, 


WILSO 
= Inter- ‘Southern’ ee 


STUDY AT HOME 


Become a lawyer Legally 

hE men win the highest 
and biggest success in 

ublic life. Be in- 


















wale to $10,000 Annually 

Be me, You can train at home dur- 

ing spare egg ee of LL. B. conferred. LaSalle 

students eats aw in every state. We fcrnish al! 

text material, including fourteen-volume Law Library 

Low cost, bs oney a. Get our valuable 108-page * “Law Guide’ 
**Eviden books free. Send for them NO 

LaSalle § Extension University, Dept. 1283-L, Chicago 

The World's Largest Business badehaantted senenssitane 


painting - Decorating 


p> Paperhanging, Marbling, and Graining, 

Sign and Auto Painting, Show Card Writing. 
All practical courses. Learn in a few weeks by ac- 
tual work in the world’s Largest Painting Shops. 
Earn $10 to $20 a day. Be an expert. No 
books—no classes—start any time. Write for Free 
Book and Special Offer. 


Chicago Painting School, Dept. 1579 
150 West Austin Ave. Chicago, Illinois 





, 


















e."-- at home to mount birds, ani- 

iS, Ba me heads; tan furs, make russ and 

vones. omplete lessons. nid, and quickly 
learned by men, bovs and w 

Write for ‘free. Taxidermy 

Book. Tells all abont it 

Every sportsman, trapper an 18 

Nature lover should know this wondertu < 

Tascinating art. Save your troohies. Pig 

—- jccess guaranteed. 75,000 grait 

Investigate. Write for Free £5 


iertnwestern Schoal of Taniderusy 17 89Ehwoed Bids.” Oncha, tics} 








Cama 





Unusual | , eee 
Mr. Brush Salesman 3". 





aml sitio us 1s 
tling men to represent an old established manufacturer 
high grade, guaranteed, fastest selling line of Sanitar 
Twisted in Wire Brushes, sold direct to the Home. We 
have openings for experienced brush men as manager 
in - territories We want live wire, energetic Go 
Getters. We pay larger commissions than any other 


_ ru oh House in the Country. If you want to earn some 
eal money, it will pay you to write us immediately for 

ir proposition. WIRE GRIP SANITARY BRUSH 
CORP., 15 Mercer Street, New York City. 


Clear Ski . 
88 o 
Your Skin Can Be Quickly Cleared of Pimples, Blackheads, 
Acne Eruptions on the face or y, Barbers Itch, 
Eczema, Salerged Pores and Oily « or Shiny Skin. 
Write today for my FREE Semss, 
FREE **A CLEAR-TONE SKIN, : ae how I 
cured myself after being afflicted 15 years. 
E.S.GIVENS, 153 Chemical Bidg., Kansas City,Mo. 
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Money Making Opportunities 


AGENTS AND sALESMtN WANTED 


SELL Books by Mail. 
lars at one-fourth cost 
free! Elfco, 525-G 8 





Get our Money Making Circu- 
Big profits on sales. Particulars 
Dearborn, Chicago 











START a paying business at me or small office any- 
where. Soliciting unnecessary $50.00 weekly easy 
Begin in spare time. Free Folder Downs Co., 2326 
Myrtle, St. Paul, Minn. 

DOES your trade use Salesboards’ The largest and 
most complete salesboards catalog now off the B may 
Big commissions. Lincoln Sales Co., Dept. B.L 2N 
Sheldon St., Chicago. 

DISTRICT Managers Wanted Appoint local agents 














for us in your locality. No canvassing or delivering 
$100.00 weekly easily made Commissions advanced 
Bob Russell, H, 2309 Archer, Chicago, Ill 
$100 WEEKLY easy, selling Oriental perfumes. Hun- 
dred per cent profit. Sample case absolutely free. Write 
Romola Parfumerie, Inc., Woodlawn, Chicago 
AGENTS. 200% profit selling the new Miracle Water 
Plant Lives forever. Sample plant with illustrated 
Catalogue of Desert Plants, 25c. Bargain offers. Canu- 
tillo Curio Co, Canutillo, Texas. 
WANTED:—Representatives in every factory. Popu- 
lar Science Monthly, 250 Fourth Ave., New York 
RUMMAGE Sales make $50 daily Offer wonderful 














values. We start you. ‘‘Wholesale Distributors,"’ Dept. 
34, 609 Division Street, Chicago 

START profitable business Silvering mirrors, re- 
finishing auto headlights, tableware, metal plating. 
Outfit furnished. International Laboratories, Dept. 27, 
309 Fifth Avenue, New York 

MAKE $17 day Finest extracts, food proc ducts, 
toilet preparations, household necessities. Credit: sample 
ease free. Write for amazing offer Perkins Products, 
B-26, Hastings, Nebr 

AGENTS—100% _ profits Fast-selling novelty for 
Lodge members. Emblematic Belt Co., Dept. D., Ash- 
land, Ohio 

MARVELOUS Miniature X-Ray shows bones in 














fingers, lead in pencil, ete Wonderful seller Simply 
show it, everybody buys Immense protit Particulars 
free; sample ten cents. Rialto 1012B Fitzgerald Bldg., 
New York 

SELL union label all-wool made-to-measure = suits 
direct to wearer for $24.50 Scott System, Wholesale 
lailors, 99C. Bedford Street, Boston, Mass 

FREE Samples-—‘'Rain Shield Wiper,”’ Retails $1.00 
Costs 25c: Just Invented No Cloth—No Paste 
No Attachment Sold Clear and Rainy Days 1 
Rub keeps Windshield Clear (24) hours. Automobilists 
buy quickly. Riley made $198.00 three days X= 
perience unnecessary Wonderful Sideline NuLife 
Corporation, Hartford, Conn 

EVERYBODY uses extracts Sell Duo Double 
strength Extracts. Complete line household necessities 
Big repeaters Write today. Duo Co., Dept. E66, 
Attica, N. Y 

BLADES for Gillette razor 35¢ per dozen Brand 
new Live agents wanted. Razoblade Co., 7435 
Broadway, New York 





SUCCEED With Your Own Products—Formulas by 





experts Manufacturing processes rade secrets 
Different, dependable, profitable Interesting catalog 
free. C. Thaxly Co., Washington, D. C 

MR. ADVERTISER: Ask to-day for a copy of the 
“Quick-Action Advertising Rate Folder It contains 


some really important facts which will prove interesting 
and valuable to you. It also tells “How You Can Use 
Popular Science Monthly Profitably.’’ You'd like to know, 
wouldn't you? Address your inquiry to: Manager, 
Classified Advertising, Popular science Monthly, 250 
Fourth Ave., New York 

$300.00 A MONTH to distribute everyday 
necessity in rural and small town districts 





household 
No money 





needed. Million dollar firm behind it. Write for par- 
ticulars and state territory desired. B. N. Johnson, 
611 Lake, Chicago 

AGENTS to travel by automobile to introduce our 
fast selling, popular priced household necessities Phe 
greatest line on earth. Make $10. a day Complete 
outfit and automobile furnished free to workers. Write 


today for exclusive territory. 
1990 American Bldg., 


“SELLS at Sight 


American 
Cincinnati, Ohio 


Prints merchant's 


Products Co., 





ad on Wrapping 


paper, Sacks, Blotters, Boxes, ete Good commission 
collected with order. Automatic Ad-Stamper Company, 
Joplin, Mo.” 





WONDERFUL Invention eliminates 
phonographs. Preserves records 
Day’s supply in pocket. $20 daily 


needles for 
Abolishes seratching 
Sample on approval 





if requested. Everplay, Desk 8-12, MeClurg Bldg., 
Chicago 

SHYNIT §silverplates metals quick and lasting 
Sample bottle 50c. Agent wanted Leonard, 2883 





California St., San Francisco, California. 

AGENTS: Sell two shirts for price of one. Walton 
Duplex shirts are reversible. Make $15-$25 di vily We 
deliver, collect. Write for “Your Opportunity."’ Walton- 


Duplex Co., 537 Brooks Bldg., 


YOU can make $100 a week selling our new specialties: 
Ivoryplak and Lykoil Paintings—also complete line of 
Photo Novelties. 600% profit. Experience unnecessary 
Perry Photo Novelty Corp., Sec. PS-12, 1793 Jerome 
Ave., New York 

SALESMEN: Sell guaranteed shoes for men, women 
and children below store prices. $70.00 weekly easy 
We deliver, collect. K-W Shoe Company, 4048 Harrison, 


Chicago 











Dept. 21, Chicago 
CLEAN Up $100.00 weekly with our marvelous 
Christmas packages, selling from 50c to Great 


crew manager's proposition. Postal brings unique plans 








aaa Products Co., Dept. 57, 1311 Carroll, Chicago 
GENTS—sell Gloss Oil Veneer—The Wonder 
Polish Cleans and polishes cars, furniture, ete. Sells in 
every home. Get your field at once. Duo Co., Dept 
G66, Attica, New York. 
MR. ADVERTISER: Ask to-day for | a copy of the 
“Quick-Action Advertising Rate Folder.’ It contains 


5ome really important facts which will prove interesting 
and valuable to you. It also tells ‘‘How You Can Use 
Popular Science Monthly Profitably.” You'd like to know, 
wouldn't you? Address your inquiry to: Manager, 
Classified Advertising, Popular Science Monthly, 250 
Fourth Ave., New York 





More Money Making Opportunities 
on pages 10 to 29 
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BARBERING 


Ow 


BE A 


‘(WHITE - COLLAR ”’ 
Earn $90 to $150 a Week—CLEAN Money! 


One of the Highest 
Paid Professions! 


$90 to £150 Every Week! 








MAN 





What’s the use of doing dirty, greasy, : ) 
hard work, when you can NOW make “" 

TWICE as much money in a manly pro- 

fession that is CLEAN, profitable and 


full of opportunities? 


Easy to Learn— 
Quick to Earn! 


That’s BARBERING 
for YOU! And the best 


part of it all is this 

scientific barbering, as 
taught the modern 
MOLER way, makes 


YOU 


a Master Barber 


in a short course of in- 
tensive training, at small 
expense! You soon step 
out as your own Boss, if 
you wish, in your own 
Shop, which we will 
gladly help you equip. 


See the World, 
Too! 


Or, if you prefer, we will 
help you step into a real 
job, with good pay the 
first day, after you grad- 
uate. Ocean Liners, 
crack trans-continental 
passenger trains, big lux- 
urious hotels and sky- 


scrapers all over the 
world, as well as thou- 
sands of Barber Shops 


everywhere, demand 


MOLER trained men 


MOLER Graduates 
Are Always Busy! 


MOLER trained Men 
always given the pref 
for they alone p 
valuable, thorough MOLER 
training in the application 
of all the latest scientific 
Barbering methods lud 
ing the Electric hair cutter, 
the mechanical massage, and 
the latest vogues in ladies 
hair bobbing. MOLER als« 
spec ial training i 
marcelling 


are 
erence 


the 


»SSeSsS 


ine 


xives 
ladies ana an 
easy practical course in the 


treatment of skin 


Earn While 
Learning! 


“Wh here. there's a Will ther 
a Way” to earn BIG pay 
Write to the nearest 
MOLER ( ollege, there is 
one near you, and learn how 
you can while you 
learn the barber trade. As! 


for the new FREE MOLER 


disease 


earn 


Barbering Booklet ¢ Find 
out HOW MOLER help: 
you help yourself TER 
you graduate, as well as 
BEFORE! Find out why 
MOLER Men are making 


DOUBLE the money others 
made last 





year before 
Ladies’ Shingle Bobbing be 
came so popular You're 
NEXT in line for big pay— 
the MOLER way Send 


MOLER SYSTEM OF 
COLLEGES 


Coupon TODAY! 


MOLER SYSTEM OF COLLEGES <<« Address Nearest Branch 


30 Branches in United States and Canada 


Street Address NOT Needed 


Please 1 without olf 


send me ligatior 1 
iy part your Booklet (¢ 
New York, N. Y. Detroit, Mich. Dallas, Tex 
Chicago, Ill. Denver, Colo. Houston, Tex 
St. Louis, Mo. Omaha, Nebr. San Antonio, Tex. Name 
Kansas City, Mo. Milwaukee, Wis Seattle, Wash. 
Cincinnati, Ohio. New Orleans, La. Tacoma, Wash Address 
Cleveland, Ohio Atlanta, Ga. Spokane, Wash 
Memphis, Tenn. City tate 




















qq 7512 Bogue Building, 1147 N. 


pes HOME B 
ecome More Efficient 
§ through coursesin Mathematics, 
Paychology, ‘Educ »Chemistry, 
>syc ology, eeetlem Busi- 
Ifs Guuse and Gire ” ness and 35 other subjects which the University 
= by mail. They co mmand credit toward a 
You can be quickly cured. Send 10 cents for 288 achelor degree and may be begun at any time. 
page cloth bound book on Stammering and Stutter- 
ing. It tells how Icured myself after Stammering The Aniversity of Chicago 
and Stuttering for 20 years. BENJAMIN N. BOGUE °f Ellis Hall Chicag. 














i. St., Indianapolis. ] 





WRITE JOKES 


Earn From $50 To $150 Per Week 


writing jokes, epizgrams and humorous stories 
Tremendous demand for ma 
Our short course in Humor Writing 


for publications 
terial. 
teaches you to write humorous materi 
sells. Learn In your spare time—earn 
spare time. Complete 
markets furnished 
Write today for full particulars 


American Institute of Humor 
Office K, 319 Marion Bldg., Cleveland, Ohio 


in your 
marketing plan anc 


al that 





today for 


ontrial13 weeks or $1 for 1 year (52 issues) 
59 Langdon Sta., Washington, D.C. 


PATHFINDER, 'S 
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guarantee to 
make you a 


DRAFTING 
EXPERT! 


If you're earning less than $75 a week, GO 
INTO DRAFTING! I guarantee to train you 
AT HOME the “JOB-WAY’'—with actual 
Drafting Room jobs. Send for my free book, 
find out about the wonderful opportunities to 
earn big money in this easy, fascinating 
business. Drafting experts are close to the 
boss—are first in line of promotion for ex- 
ecutive positions. 


$250 to $400 a Month! 


Common schooling all you need! I train you by 
my copyrighted “JOB-WAY” instruction I train you 
thoroughly in Drafting by giving you actual JOBS to 
do No bocks or useless theory to waste your time. 
My graduates are SUCCESSFUL—employers ask for 
Coyne-trained Draftsmen. So I guarantee satisfaction 
xr to retun every 
penny of your money! 


FREE 
~ EXPERTS’ 
DRAFTING OUTFIT 


You learn todo actual 
JOBS with the same 
instruments you will 
use when employed at 
a big salary. To en- 
courage you to ST AR cr 
RIGHT NOw, I 
give you with 
course this complete 
EXPERT’S outfit 
FREE. Coupon brings 
complete information. 


LEARN AT@ 
HOMEs 


Thousands 














aa aried jobs 

he country loo 

DRAFTING E> 

roads, factories 

tects, ship yards, t p 
Cities, Counties, States, and ; 
I S. Government all calling for 


Drafting Experts, all waiting fo 


you to take the big pa ‘ 
Mail coupon, get my free book. 
Let me tell you the rest of this 
story personally. Address 


CHIEF DRAFTSMAN 
COYNE, SCHOOL oF 


DRAFTING 
Dept. 937, 1920 Sunnyside Ave., Chicago 
$= 
HIEF DRAFTSMAN 
COYNE. SCHOOL OF DRAFTING 
Dept. 937, 1920 Sunnyside Ave., Chicago 
Without obligating me in any 


way please send me your 









book, “‘Drafting, the lation of Industry abso- 
lutely free. Also complete information of your rapid 
home-study Drafting course, Free instruments and 
special offer, 

INI scissor stoi wnsss basin diatdsigh is Ges es rors mw aligisasdigaaianads aoe 
a a a alte catalina 
ai salen metals nasien vise iabiniasel wo State. ccce-ne 
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POPULAR SCIENCE MONTHLY 


| make Cham 


I can do for you what T 
have done for thousands in 
every branch of athletics— 
whether it be for pleasure or as 
a profession, I can guide you. Ask 
Charles Daniels, champion swimmer, 
Tim Jordan, home run hitter, Oswald 
Kirby, former golf champion, Harry 
Babcock, world’s champion pole vaulter, 
and a long list of others. They will tell you 
that my system always starts a man right and 
keeps him right. My system 
never fails.- Over 25 years as 
a trainer in all branches of 
sport is my record—and I can 
still make the present-day 
record holders step some to 
keep up with me. 
“PEP UP’’=Let Me Help You 
Picture No. 1 is a photoof my- 
self. It shows my perfect bedy 
development. 1 don't just de- 
velop you so-that you can show 
off. I pep yeu up, so that you 
are better able to do your daily 
work. I don’t try to make you 
do something you don’t hike. 
I let ick the exercise or sport 
you like est— whether it be body 
—- pment, boxing. golf, run- 
swimmirg, baseball or — 
of the fifty other sports. I tell 
you how to aw me perfect in the 
eport of your own choice. When you 
get fun out of something, you surely 
get all of the real exercise, 7 
devyeloy ment and lin bering op eny- 
1 ectuaty gverantee 
to make sou expert im the sport 
you select. You will find several 
tperts pictured Te e, bot thes 
are only ea few of the many 
can he'p you in. 
BOOKLET FREE 
Write oe telling shat sport you 
are interested in and 
1 will edvise you 
personally, and 
send you a 
booklet de- 
scribing your 
needs and 




































































' DR. P. M. SEIXAS ! 
i SEIXAS ATHLETIC SYSTEMS, INC. ! 
§ Dept.10 280 BROADWAY, NEW YORK ' 
8 Please send Free Booklet by return mail. I am , 
J oS 2 eee eee PE 
§ This obligates me in no way whatever. i 
: en ee ee reat batarti a in eos Sab atin kes eee . 
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I can make a good penman of you at 
your home during spare time, no matter 
where you live or how poorly you now 
write. My simplified system has shown 
thousands the way to good penmanship 
during the past twenty-five years—it 
CAN and WILL do the same for YOU— 


































“My beautifully 
illustrated 32-page 
Book 


“How to Become 
a Good Penman” 


—horCZvit FREE 

It contains many 
beautiful specimens of penmanship showing 
what others have accomplished by the Tam- 
blyn System, with testimonials and general 
information about our course—( Your name 
elegantly written on a card tf you enclose stamp 
for postage). Ladies taught as successfully as 
men. WRITE TODAY, address 


F. W. TAMBLYN 
437 Ridge Bidg., Kansas City, Mo., 














U.S. A. 


CATALOG 


RADIO Crammed full of Biggest 
Bargains 


100 Live Pages 


in Sets, 
Contains inter Parts a 
esting explana- 
tion of mar- Access- 
lous i 
a sae ories— 


Everything you 
ate may need to build 


or equip any set. 


ray = *tald Satisfaction or 
inlanguge any- —  D lay! 
one can _under- ion’t ela 

stand. You should y! 


Send for it TODAY! 


get it before buying. 
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BOOKS 


ON 


ELECTRICITY 


Electricians’ Wiring Manual 


Completely covers inside electrical 
and construction in accordance 
National Electrical Code. 
Pocket size. 448 pp. 

















Wiring 
with the 


Price, $2.50 





Experiments with 110-Volt 
Alternating Current 


A book of experiments that develop a 
practical working familiarity with the 110- 
Volt Alternating Current, the form used in 


practically all homes. 


256 DD.. 135 illus. 


Price, $1.75 





Construction of Small 
Alternating Current Motors 


This book contains complete instructions for 
building small alternating current motors in 
several sizes. 


Fully illustrated. Price, $1.50 


How to Make Things 
Electrical 





Gives directions for making hundreds of 
electrical appliances and devices for the home, 
the shop, the garage 
429 pp. icemakeedl. Price, $1.50 





Small Motors, Transformers 
and Electromagnets 


Design and construction data for small 
motors, small low-and high-tension transformers, 


electro-magnets, and induction coils. Tells 
how to rewind used motors for changes in 


voltage, 
328 pp. 


speed and frequency. 


Illustrated. Price, $2.50 





Practical Applied Electricity 


Complete instruction and reference book in 
the principles of electrical engineering in all 
the applied branches. 

442 pp. 325 illus. 


Price, $2.00 





Telephony, Including Auto- 
matic Switching 


A new book thoroughly covering telephonic 
speech transmission with special emphasis on 
automatic switching. 


500 pp. 263 illu Price, $2.50 





Up-to-Date Electro-Plating 
Handbook 


Complete handbook of electro-plating dyna- 
mos, solutions, and apparatus for electro- 
plating with metals and alloys. 


192 pp. 50 illus. Price, $1.25 
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Money Making Opportunities 


AGENTS AND SALESMEN 








MAKE $100 weekly in spare time. Sell what 
public wants—long distance radio receiving sets. Two 
sales weekly pays $100 profit. No big investment, no 
eanvassing. Sharpe of Colorado made $955 in one month 
Representatives wanted at once. This plan is sweeping 


the 
‘we 





the country—write today before your county is gone. 
Ozarka, 803 Washington Blvd., Chicago 

SELL the livest, quickest selling specialties ever 
known. Famous ‘‘Hahway"’ self-lighting pocket cigar 
lighters and gas lighters. Low prices. Easily demon- 
strated. Sell to dealers. Employ sub agents, Exclusive 
territory. Make over 100% profit. S. Bernhardt, 148 


Chambers Street, New York. 


MR. ADVERTISER: Ask to-day for a copy of the 
“Quick-Action Advertising Rate Folder.’ It contains 
some really important facts which will prove interesting 
and valuable to you. It also tells ‘‘How You Can Use 
Popular Science Monthly Profitably.’’ You'd like to know, 








wouldn't you? Address your inquiry to: Manager, 
Classified Advertising, Popular Science Monthly, 250 
Fourth Ave., New York. 

AGENTS: Three neckties boxed singly for $1.00 


Retail $2.00. Cash with order 401 Searle 


Bldg., Rochester, N. Y. 


AGENTS Wanted—Something New—Fire fighter sells 
easily. Makes a spectacular demonstration; car owners, 
homes, factories, stores, practically buy on sight. Our 
men make $10.00 to $50.00 a day. If you wish to estab- 
lish a business of your own with unlimited possibilities 
for making big money, write us today. Fyr-Fyter Co., 
298 Fyr-Fyter Bldg., Dayton, Ohio. 

AGENTS make $100 a week placing advertising cigar 
lighters with glass front. Every dealer wants one. 
Average profit $25. Write for free plan. Drake Mfg 
Co., Dept. P., Milwaukee, Wis. 


BRING Home the Bacon—selling Stuart's Stain 
Rer ver. Removes ink, iron rust, grass and fruit stains, 
Write for free samples and terms today. C. H. Stuart 
& Co., 5968 B’way, Newark, New York 

$20 PROFIT daily eelling needlebooks; cost 3c-5e each; 
sells 25c; value 50c. Three samples 25c. Catalogue Free. 
Needlebook Specialty Co., 661 Broadway, New York. 

SELLS itself. $1000.00 Home Protection Contract 
$40 to $80 for live wires daily. Write Am. Nat'l Benefit 
Corporation, Peoria, Ill. 


WANTED—To hear from good stock salesman; stock 
insured against loss; good commission. T. G. Sortor, 
St. Joseph, Mo. 


MR. ADVERTISER: Ask to-day for a copy of the 
“Quick-Action Advertising Rate Folder.’’ It contains 
some really important facts which will prove interesting 
and valuable to you. It also tells ‘“‘How You Can Use 
Popular Science Monthly Profitably.’’ You'd like to know, 
wouldn't you? Address your inquiry to: Manager, Clas- 
sified Advertising, Popular Science Monthly, 250 Fourth 
Avenue, New York. 

NEW 


Maxwell, 


























office specialty. Minute demonstration, sure 
sale. 100% repeater. Odiorne, 117 South Fourth, 
Philadelphia. 





SELL Pearl Necklaces. 500% protit. EKverybody wants 
one. Easy to sell. Write for rock-bottom prices. Star 
Import Company, 63 Second Avenue, New York. 


GET our free sample case toilet articles, perfumes and 
specialties. Wonderfully profitable. La Derma Co., 
Dept. F, St. Louis, Missouri. 


AGENTS: Big profits. Best 
letters made. Easily applied. 
Particulars free Staibrite 
Avenue, New York. 

AGENTS—$75.00 Weekly Selling Nustile Guaranteed 
Hosiery. Your pay daily. You write orders, we deliver 
and collect. Special monthly bonus. Sample outfit fur- 
nished. Nustile Hosiery Mills, Dept. 400, Philadelphia, 
Penna 








and cheapest window 
Dime brings five samples 
Company, 1115 Second 








HELP WANTED 


EARN Money Weekly, spare time, home, addressing, 
mailing, music, circulars. Send 10c for music, informa- 
tion. New England Music Co., 118 Asylum St., Dept. 
8-6, Hartford, Conn 


MONEY I Silvering Mirrors, 
tableware. Methods Free. 
Marion, Indiana. 


SILVERING Mirrors, French plate 
immense profits. Plans free. 
celsior Springs, Mo. 


OUR genuine gold window sign letters are an excellent 
money-making proposition for handy men. Slann Sign 
System, East Bethune Avenue, Detroit, Michigan. 

MR. BRUSH SALESMAN: Old established New 
York Brush Manufacturers require the service of men 
in all territories to sell their extensive line of Sanitary 
Twisted in Wire Brushes. We pay larger commission 
than any other Brush House in the country Write 
immediately for our proposition Wire Grip Sanitary 
Brush Corp., 15 Mercer St., New York 

ARE you old at forty? See our advertisement on page 
156 of this issue, The Electro Thermal Company, 4040 
Main St., Steubenville, Ohio 








Auto Lights, Radiators, 
Write Sprinkle, Plater, 98, 





Easily learned; 
Wear Mirror Works, Ex- 














EMPLOYMENT in South America. We _ furnish 
classified addresses of 388 employers in Peru, Bolivia 
and Argentine for $1. South America Information 


Bureau, Portland, Ore. 








EARN $1.20 an hour cutting blanks at home; spare 
time. Men only. Send addressed reply envelope. Good- 
year Sm., 147 W. 23rd St., New York 

WANTED—Representatives in every factory in the 


United States 
Ave., New York. 
MEN to Build Radio Sets for me in spare time 


Popular Science Monthly, 250 Fourth 





Leon 





Lambert, 555-D Kaufman Bldg., Wichita, Kansas 
WANTED Men and Women to represent Detective 
Agencies, in the United States and Europe. Enclose 


stamped, addressed envelope for particulars. This is 
not a school. Operators Information Bureau, P. O. Box 
1861, Dept. 5, St. Petersburg, Fla 

MR. ADVERTISER: Ask to-day for a copy of the 
“Quick-Action Advertising Rate Folder.’ It contains 
some really importaaot facts which will prove interesting 
and valuable to you. It also tells *‘How You Can Use 
Popular Science Monthly Profitably.”’ You'd like to know, 
wouldn't you? Address your inquiry to: Manager, 
Classified Advertising, Popular Science Monthly, 250 
Fourth Ave., New York 








More Money Making Opportunities 
on pages 10 to 29 
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Thousands 


ARTOONS 


Can Draw 





Who Have Never Even Tried 


Cartoonists earn from $60 to far over $300 a week. Why tie yourself 
to work that is drudgery when through a remarkable new method you 
can easily learn at home in spare time to draw cartoons that SELL? 


HOUSANDS of men today are work 


ing at routine, uninteresting jobs who 

could be successful cartoonists. Many 
are earning pitiful salaries who could make 
wonderful salaries in cartooning. Briggs, 
Fox, Fisher, Goldberg and other leading car- 
toonists are credited with earning more than 
the President. Yet a few years ago many of 
our most successful cartoonists never 
dreamed they could draw a good cartoon! 


The World’s Easiest, Pleasantest 
and Best Paying Profession 


Just watch a cartoonist work. A few little 
lines—a couple of simple curves—a splash 
of black here and there—and then you see a 
splendid cartoon before you. With a few 
strokes of his pen, he has taken some little 
incident of his day’s experience—some hu- 
morous or sad scene he has witnessed—and 
produced a cartoon which tells the entire 
story to thousands of newspaper readers. 


New Easy Way to Learn 
Cartooning 


This fascinating ability to draw « 
can now easily be yours—-this ability 
can mean so much real pleasure and profit to 
you. Through a wonderful new method you 
receive right at home through the mail a 
complete training in cartoon making, and 
personal corrections on all of your work from 


artoons 


whicl 


Become a big-pay man in the greatest industry of all time. 


me of America’s most prominent cartoon 
ists! With his help you can, in an amazingl 
short time, learn to draw the comic strips, 
humorous, political, and animated cartoons 
which are in such big demand. 


AS 


Learn More About Cartooning 


Send for FREE BOOK 


Never have cartoons been so popular 
Millions of dollars were spent last year o1 
cartoons of all kinds nd every week news 
papers increase the amount of cartoons used 
Get full details on the a lazing Opportunitic € 
in this fast growing field of Cartooning and 
full information on this remarkable home 
study method Mail coupon for FREI 


BOOKLET today. 


Washington School of Cartooning 
Room 2412-B, 1113-15th st., N. W., Washington, D. 


Washington School of Cartooning 
Room 2412-B, 1113-15th N. 
Washington, D. C. 


~ 


ie 


Street, 


Quickly, easily 


and right at home, you can fit yourself for highest salary positions, or you 


can cash in on your spare time, 


The callis urgent for mechanics, operators, 


designers, inspectors. Unlimited, fascinating opportunities on land or sea 


WILL 
TRAIN 


YOU «* HOME :? ARADIO EXPERT 


Under my practical, easy to understand, instruction—you qualify in an amaz- 


ingly short time. 


No previous experience 1S necessary. 


Every brarsich of 


radio becomes an open book to you. You learn how to design, construct, 
operate, repair, maintain and sell all forms of Radio apparatus. My methods 


are the latest and most modern in existence. 


F iy E Ee Wondertul home construction tube 


receiving set of the latest design. 
A. G. Mohaupt, Radio Engineer, 


Write Today 


RADIO ASSOCIATION OF AMERICA, Dept. 412, 4513 Ravenswood Ave.. 





**Radio 
Facts” 


FREE 


CHICAGO 








There is such an urgent demand 
for practical, trained Draftsmen 
that Iam making this special offer 
to deserving, ambitious men. I will 
teach you to become a Draftsman 
and Designer until youare drawing 
a salary of $250.00 a month. 


300 a 
Salary— 
$450 on the} 
Side At Home| 


That’s the kind of money my drafting stu- 
dents make. Read what this one says: 





“Asa beginner lam doing fine. Am 
earning a salary of $300 per month, 
apg) besides I made over $450 at home 
e* \) the last two months, drawing plans 
tes for private parties. The practical 
/ drafting training you gave me by 

mail put me where Iam in less than 

” six months’ study. Thank you for all | 

your personal interest and help you 
gave me so far.”’ (Signed) J. B. 

(Name and address upon request.) 








Chief 
Draftsman 
Dobe 


Write and I'll tell you how I make you a big- 
money-earning draftsman in a few months! 


I give you personal 
I Guarantee 








training at home by 
mail until you are ac- 

To train you until 

you are placed in 


a position paying 
ap to $250 and 


tually placed in a po- 
sition paying up to 
$250 and $300 a month. 
Six thousand drafts- 
men wanted every 








month. 





| 


$300 a month. 
Drafting Outfit 


F R E E— = Drawing Table 


I give you a whole set of drafting tools and 
a drafting table the minute you become my 
student. Every tool you need. All you re- 
quire to build your success in draftsmanship. 



































el 


Mail Coupon| 


at once for my great book—“Successful 
Draftsmanship.” All about the marvelous 
opportunities ahead. Great salaries and 
possibilities. Send the coupon for free 
book TODAY! 

















SSsasssssssssssnesssssssssesnssseeseees 

ad 
= CHIEF DRAFTSMAN DOBE = 
= 1951 Lawrence Ave., Div. 13-69 Chicago ¢ 
@ Without any obligation to me please mail your & 
@ book, ‘Successful Draftsmanship,’’ and full par- - 
> ticulars of your liberal *‘Personal Instruction’’ offer @ 
we toa few students. It is understood 1 am obligated g 
® in no way whatever © 
s . 
: : 
= Noame........-------------------------- Age.... — 
AJ & 
s ee CR ae nee ee - 
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“That 
Musical 
Pal of 
Mine’”’ 








‘Come On Boys-— 


Let’s Hear You Play! 


There’s nothing like good music for | 
happiness; and there’s nothinglikea | 
Hohner for good music. Millions of | 
happy boys and girls are now playing 
Hohner Harmonicas for entertain- | 
ment, popularity and education. | 

| 


Anyone can quickly learn to play a 


Hohner with the aid of the Free In- | 


struction Book. Get a Hohner Har- 
monica today—50c up—and ask for 
the free book. If your dealer is out 
of copies, write M. Hohner, Inc., Dept. 
182, New York City. 


If you want a musical treat ask to hear Vic. 
tor Record 19421, by Borrah Minevitch, 


OHNER 


ARMONICAS 





BIG NOVELTY BARGAINI 10 Cts. 


’ Into atrunk, under the bed or 
anywhere, Lots of Fun fooling 
the Teacher, Policeman or 
Friends, Barrels of Fun, 


THE VENTRILO, 


ittle instrument, yan egg on 
of sight, ret th above fe be is, ete. Sent with full tn- 
structions; anyone Can useit, ) NEVER FAILS, Also a 82 
PAG E ‘BOOK ON VE NTRILOQUISM. Formuls for 


Secret Writing, 12 Money Making Secrets and the marvelous 


NOVELTY X-RAY WONDER 
















outfit, Also 10 Big Magic Tricks Free 
Novelties 
Norwalk, Conn. 








Ww ith it YOU CON sp) nowy see the bones in your fingers, 
BZ withevery order. 
X-RAY Deity iH ) 
WONDER per \ |= by prevaia 4 
Dept. 719 
LARGEST and OLDEST Mail Order Housein Connecticut, 


lead im pencil, ete; lots of fun with this 
All the above 
VENTRILO COMPANY 








STUART’ S PLAPAO- 

PADS ar oe from 
the truss, |! chanico- 
chemik i ors made 
self-adhe purposely to 
hold the a muscles 
securely in °o 
straps, iahbee-s or spring 
attached—cannot slip, so 
cannot chate = or press 





bone 


succes 





Thousands 


Reduced fully treated themselves at Reduced 
: me wit nt hinc nce ie 
an i net nated ae meer Fac-Simile 
om work nost obstinate . 
Gold Medal cases conquered. Soft Grand Prix 
velvet—easy to apply—inexpensive. Awarded Gerd 
Medal and Grand Prix. Process of recovery is = itural, 
fterwards no further use for trusses € prove | 
it by sending Trial of Plapao absolutels 
Write name on Coupen and send TODAY. “FREE. } 
i agg Co., 790 Stuart Bldg., St. hameeuse Mo. 
Name eeecee ce coececnecaseeceeeeeneoea 
Addres ee ee ee a 


Return mail will bring Free Triz u P lapao 


| 
| 
| 








seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS, 
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HOWARD STANDARD Rheostat 


Howard = Stand- 
ard = Singh hol 
Mounting Rheo- 
stats are guaranteed 
to give perfect fila- 
ment control an 
uniform Service 
Workmanship am 
materials ot migne st 
quality. Carrying 
capacity 1.5  am- 
peres. 614, 25, 40 
and 60 ohms. $1.10 each. 

Howard Potentiometers are 
noted for their extremely 
control of the potential in plate 
and grid circuits so necessary 


close 


for selectivity. 200 and 400 
ohm resistance. Price, 200 ohm, 
$1.50—400 ohm, $2.00. 








‘Sure Contact,” the 
keynote of Howard tub 
sockets, ¢ afforded by new 
principle of contact on 
side of tube arms. 
Contact is permanent. 
Moulded base. Each 
$1.25. 

Every Howard part is Guaranteed Mer- 


chandise. Ask your Dealer. 


Howard Radio Company 
4248 N. Western Avenue, Chicago, Il. 


A Business Opportunity 


who wishes to be his own boss 
and the owner of a permanent ever-expanding 
profitable, merchandising service It may 
with $100 capital, or $10,000, but it cannot start 
without capital. The degree ot success has 1 
reasonable limit It has attracted to it and has 
today engaged in it, men who are conspicuous 
successes and of long and wide experience in 
merchandising, with capital abundant for all 
their requireme 9g nd the other extreme of met 
and women w 1 limited business experience and 
qualifications, wee very sea capital. 
No man is too big for the business 
Men of strong professional standing 
splendid incomes have given up these incon 
and their professional work to engage in 
service, \ ith success 
he business is merchandising, but it entails 
service that is unique, intensely interesting 
productive of gre nthusiasm, and broadly con 
structive It makes you the greatest benefactor 
in your community, town, city, or district, and 
pays you a real profit for such benefaction 
Service is a foundation of all real success 
Ss ser e literally enables you to take 
t i nf y and put it into the life ot 
und make legitimate profits in doing so. 


exists for the man 


start 





Address: Manufacturer, Care Motive 
Publishing House 


1907 Sunnyside Avenue, Chicago, Ill. 


ove is not merchandising books or 
magazines 


PRINT YOUROWN 


Cards, stationery, circulars, labels, book,maga- 
ron } zine, paper. PRESSES, $12 up, Card and Paper 
THERS| Cutters $3 up. Get more printing at half o!d cost. 


_ ines Need MONEY? 


S aks it printing for others, Big Protits. 
No experience required; all easy with our 
printed rules supp jlied with every press. YOUNG MEN 
and BOYS here is a chance for you to have a business 0 if 
your own, Write for catalog presses, cutters, type, cards, 
pape r, ink, THE PRESS CO, N-33, Meriden, Semmactions 








How to Meke on and Use a Small Slasicel 
Laboratory 


By RAYMOND FRANCIS YATES. The treatise covers all of 
the essentials of elementary chemistry. The second part 
of the boox is devoted to chemical and electro-chemical 
experiments Price, 75 cents 


Popular Science Monthly 
250 4th Ave., New York 


See page 33. 
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Money Making Opportunities 


HELP WANTED 





RELIABLE Men wanted everywhere to distribute 
samples, booklets, et¢., for National Advertisers. No 
selling. Year around work. No experience or capital 


necessary Permanent business. 
stamps for contract and details. National Distributors 
Association, Dept. B, 5153 N. Clark St.. Chicago.’ 


HELP WANTED INSTRUCTION 
CLERKS; for Government Postal and 
positions, $1400-$2300 yearly. Experience unnecessary. 
Full particulars free by writing G. W. Robbins, Civil 
Service Expert, 424 Burchell Bldg., Washington, D. C. 
GET a United States Government position. Good pay, 
short hours, vacation, sick leave, pension, etc. Prepare 
for Railway Mail, Post Office, Custom House, Internal 
Revenue, Rural Carrier or other branches. Examinations 
all the time. Common education sufficient. Let our 
expert (Former U. 8. Civil Service Secretary-Examiner) 
train you. Guaranteed Preparation. Write today for 
Free Booklet, describing these positions and our Money- 
Patterson Civil Service School, Dept. 

: 


Write quickly, enclosing 








other good 





Back Guarantee. 
1612, Rochester, N. 


STAMPS AND COINS 


NYASSA Giraffes and packet of 52 uifferent 
stamps, Fiume Triangle, large, $1.00 U.S. Rev., Milli- 
metre scale, perforation gauge and ruler for only 9¢ 
To introduce our Sudden Service approvals. Fennell 
Stamp Company, Dept. C. Fullerton Bldg., St. Louis, Mo. 

FAMOUS Fenway Outfit—-2 triangle stamps, smail 
album, 5 blank approval sheets, 250 hinges, perforation 
gauge, 5 large French Colonials, 2 special deliveries, ani- 
mal set, red cross set, packet 55 different, including 
Abyssinia, Azores, Cape of Good Hope, Bosnia, Crete, 
Congo, etc., 16-page price list, all for 12c to new approval 
applicants. Fenway Stamp Co., Fenway Station, 
Boston, Mass. 

MYSTIC’S ‘‘Mysterious” 
from the lands of cannibals, 
and wild savages!! Included 








searce 











packet! Contains stamps 
heathens, sun-worshippers 
are Kenya and Uganda, 


Persia, Africa, Dutch Indies, Gold Coast, Federated 

Malay States, Abyssinia, Nyassa, Travancore, Siam, 

Congo, ete.! This wonderful packet, containing 105 all 

different (mostly unused), for only 8 cents to approval 

applicants! Mystic Stamp Co., Dept. 7, Camden, New 
ork. 





100 DIFFERENT 
for our Net Approvals, Postage 2c. 
Milwaukee, Wis. 

158 GENUINE Foreign Stamps. Mexico War Issues. 
Venezuela, Salvador and India Service, Guatemala, 
China, etc., only 5c. Finest approval sheets 50 to 60% 
Agents Wanted. Big 72-p. Lists Free.’ We Buy Stamps, 
Established 20 years. Hussman Stamp Co., Dept 
St. Louis, Mo. 

100 DIFFERENT stamps free 
applicants; postage 2c. 
Milwaukee, Wisconsin. 

FOUR unused sets, hinges, 55 different, premium 15c 
Deering, Newton St., Marlboro, Mass 

200 MIXED Foreign 10c. 50 U.8 
Marie Stamp Bureau, Villa Park, II) 


New Europes Free to Applicants 


Badger Stamp Co., 





55, 





to 
Christensen, 


popular approval 
124 Second Street, 








each different, 10c. 








STAMPS, 105 China, etc., 2c. Album (500 illustrations) 
3c. Bullard, Station AA, Boston 

ARGENTINE 20 Different, 15c. Browne, 90 Kemper 
S8t., Wollaston, Mass. 





1000 DIFFERENT Stamps, $1.00. 
C. EF 


E.. Nickles, 122 Florida, 

SUPERB Newfoundland 
References please. Rev. 
land. 


wonderful quality, 
Washington, D . 

Stamps sent on approval. 
Butler, St. Georges, Newfound- 











FOREIGN Stamp Packet, sent free. Cornish Com- 
pany, Schenectady, N. Y. 
100 RARE stamps, all different, bargain lists, Stamp 


Magazine, everything 7c. Stanton, Niantic, ¢ 
FREE 25 eg U.S. stamps with 60% 

45 different U. 10c. Seidenberg, Merton, 
33 FOREIGN bills, splendid assortment, 

Oddehon, Independence, Missouri. 
BRITISH Colonials, 25 for 10c. 100 different foreign, 


4c. Set Rheinland as premium for first purchase from 
approval sheets. Davies Stamp Co., Toledo, O 


‘onn 


approvals 
Wis 


$1.00 








Otto 




















25 DIFFERENT unused 3c. Theodore Oliver, 813 
Richmond, Buffalo, N. Y 

SIXTY stamps from thirty different countries 10c 
Mogensen, 414 North 14th, Omaha, Nebraska. 

STAMPS, 100. All different, % cents Lists free 
P. 8S. Quaker Stamp Co., Toledo, Ohio 

_ALL different, 300, 25¢; 500, 59e 1,000, $1.50 
Fred Onken, 630 79th Street, Brooklyn 

RARE Coins, Medals, Paper Money. United States, 


Foreign and Ancient. Old Coin 
Alexis Mengelle, Box 387, Colorado Springs, Colo 

OLD Coins Large Fall Selling catalogue of coins 
for sale free. Catalogue quoting prices paid for coins, 


and New Catalogue 10¢c 














ten cents. William Hesslein, 101B Tremont Street, 
Boston, Mass. 

STAMPS—50 varieties, Africa, Brazil, Peru, Cuba 
Mexico, etc., 10c. 50 different U. S. 25¢e. 1,000 hinges 
10c. 1,000 mixed, 40c. List free. C. Stegman, 5949 Cote 


Brilliante, St. Louis, Missouri 


17 V SRIF TIES Bulgaria stamps, 
7,000 low- “priced stamps free 





20 cents 
Chambers 


List of 
Stamp Com- 








py 111 C, Nassau Street, New York City 
oAL IFORNI A gold $% size, 27c; size, 53c. White 
pa and catalogue, 10c. Norman Schultz, Colorado 
Springs, Colorado 
$5.00 FOR 10c.—200 all different (mostly unused) 


from Ireland, Newfoundland, Jamaica pictorial, ete 
triangle set, airplane set, small album and bargain lists 
all for 10¢c to new approval applicants. Victoria Stamp 
Co., London Canada. 
BIG 7 Stamp Outfit, 
Buffalo, N. Y. 


MR. ADVERTISER: Ask to-day for a copy of the 
“Quick-Action Advertising Rate Folder. It contains 
some really important facts which will prove interesting 
and valuable to you. It also tells ‘‘How You Can Use 
Popular Science Monthly Profitably.’’ You'd like to know 
wouldn't you? Address your inquiry to: Manager, 
Classified “yr Popular Science Monthly, 250 
Fourth Ave. New York. 

WANTED—Representatives in every factory 
United States. Popular Science Monthly, 250 
Ave., New York. 


More Money Making Opportunities 
‘on pages 10 to 29 





10c. Walter Oliver, $13 Richmond, 
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TRIAL LESSON 


1 
Send the cot 















n and get this free Trial 
Drafting prepared by 
Tech. Experts. While other 
schools ask vou to enroll and pay fees at 
Chicago Tech. this free | 

will show you hi 

re to take up this ] 
It alsoshows the Chicag« 
training men by mail. Find out 
this before vou pay a penny 
about enrolling. Mail the coupon now. 


Ipo 
Lesson in the 
Chicago 
Once sends 
wl 
yvoua 


esson 
ww well qualified 
aviIng 
» Tech. me th 10d 


ich 
procera, 
of 
all about 
or 1 


Get this expert training in Draftsmanship and pu $25 Drawing Outht 
yourself in the big pay class. Don't stay in a small Fecbiues 

job when you can master Drafting in ir spar I 

Chicago Tech. Method. Not enough exy Dr ] ncetude 

the high salaried positions open now. Yo 1 don't 

preliminary education to master Draft The ¢ I 

Method makes every step so easily underst 

telligent man can master the subject. 


Train in Spare Time at Home 


Enrolled at Chicago Tech. you are instructed by 
practical engineers—not by mere theorists. These 
men have been “through the mill." They know just w t prot 





lems you will have to solve in actual practice and the 
how to master them. No time wasted on 


You graduate early and can stand beside men of long experie! 

















Chicago Technical College »«:0: 


Dept. 1231, Chicago Tech. Bldg., 118 East 26th St., Chicago, lil. sg, 


You get this training at a low cost and on eas; r Student i with ( g 
College in Chicago or by mail at home. For those who c t me study Draft 
Chicago many opportunities are open to earn expense Drawing Outfit eta 
attending day or evening classes at the college. H ‘ » ext é red f 
chance to satisfy your ambition, to step quickl toatl ive \ reg full size out- 
income, to follow a profession, to win independ Se i al y il drafts 
coupon now, 1 eng! 
° ° ° 
Chicago Tech. Men in Big Demand SEND COUPON 
Railroads, manufacturers, architects, contractors 1 
electrical works—big industries everywher ire Ries Say I M shad 
always looking for expert Draftsmen. Chicago T+ t F D : ares : 
step into the ranks of successful men bec se the on ae ‘ - , eer 
practical knowledge which is wanted. | \. McG today. 
drawing $35 a week. Trained the Chicas Tech 
making $4500 a year. The same training increased Rex ( eee ae ee ee 
salary 300% and put O. L. Rosin in a successtul bu CHICAGO TECHNICAL COLLEGE 
own, Hundreds of others re- Dept. 1231, Chicago Tech. Building, | 
port similar results. You 118 East 26th St., Chicago, III 
have the same chance. What To Men in Building Trades m | 
you need is training to make Send fur Cataler “B® and oi ie c 
your services worth more our Free Book ‘‘How to , nd | 
than you can get for them toa ng Blue Prints’’ See 
UW nt ' >» now ow ou can increase your = 
“setae er ' fer pied Ate by learning more Print or write name and address plainly. | 
a ‘ S . about the higher branches 
you this training by mail at of your trade— Plan Reacing, i 
a price you can easily afford Estimating, Superintending 
to pay. | 
I 
5 










REJUVENATION 


by the famous au- 
thor, W.J. Fielding. 
All the facts about 


‘Rejuvenation | 
the miracles of 


scienceinextend- 


ing the span of life: stopping old 
age, rolling back the years to youthful physical 
and mental activity. 


LIMITED EDITION 


Vest pocket size, flexible, real leather binding; 
an attractive gift volume; opening up new life vistas; 
explaining impartially and fully what gland transplant- 
ation does. Interests both men and women. Tells all 
you want to know about this fascinating and vital 
subject. The edition is limited—send 25 cents today 
:n coin or stamps for prepaid copy. 


BRINKLEY PRESS, Dept.C, Milford, Kans. 


—_—<x22—USE THE COUPON—-—--— 


Dr. Katherine M. H. Blackford 
50 EAST 42nd STREET 
NEW YORK 


Without obligation please send 1 
about your consulting service. 


Nz 
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YOU CAN NOW 
LEARN HOW 
TO INVENT! 


How to develop your imagination 
How to develop your ideas 
How to get the facts you need for inven- 
tions 
How to keep legal records of ideas 
How to use scientific principles of me- 
chanics 
How to avoid wasting time on impractical! 
inventions 
How to apply for a patent 
How to organize a company 
How to protect your rights 
How to market a patent 
and hundreds of other vitally important fac; 
which EVERY successful inventor knows and 


uses. 4 remarkable new, and much needed 


course which can be studied in spare time, at 
home 


Make Your Ideas Pay 
You a Fortune 
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é Ss No nger need you let 
x I fitab fields. You cat 
w to think of worth-while ideas and make 
The trouble with most 
t now what to ind witl 
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’ + lif ! 


You Are Born an Inventor 






Develop Your oe 
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Saye Edison! 


“Invention Is a Science and Should 
Be Taught as a Profession.” 
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BUREAU OF 
212 Wisner Bldg. 


INVENTIVE 


Wisner Bldg. 


Bureau of Inventive Science, 212 
Rochester, 





creative 





A B k oO | 
Amazing = FREE | 


SCIENCE 
ROCHESTER, N. Y. 


POPULAR SCIENCE MONTHLY 


Earns Bis Money 


J. Gordon Says 


$4000 Profit 
in 2 Months! 


Making and Selling 
Popcorn Crispettes 


GEORGE ALE x ANDER, of Pennsylvania, made 
$3,000. “ap thee 4months. Ira Shook, Flint, took in 
$365.75 in one day. Bram bought one outfit, then 
10 more within a year. Mrs. Lane, Pittsburg, sold 
8000 packas eSin one day. J. R. Bert, Ala., wrote. 
tt ing I ever bought 
thatequaled advertisement.” 
Pat lo, Ocala, writes: - 
" riapettes all you claim and fh 
then some.” Kellan, $7008 
ahead end of second week. 















WE START YOU IN BUSINESS ! ! 


Furnish secret formulas, raw material, and equip- 
ment. Small capital required; no experience needed. 


Build Business of YourOwn 


Nolimit to the sale of Crispettes. Everybody likes 
them. It’sa delicious fo ‘d confection made with or 
without sugar. Write for facts about a business that 
will make you independent. Start in your town. 


Profit $1000 Month Easily Possible 


Send postal for illustrated book ot tacts It contains 
enthusiastic let ters from others—s! 10ows their places 

of business, tells how and when to start, and all 
aber inati n needed. Free. W rite now! 


Long-Eakins Co. 1247 High St. Springfield, Oo. 


ment of Ownership, 








Management, Circulation, 
et juired by the Act ot Congress of August 24, 1912, 
of Po pular Science Monthly, published monthly at Nev 
York, N. Y., for October 1, 1924, State of New Yor! 


County of } i notary public in 








and tor the » personally ap- 
peared O. B ily swor ‘ 
ording to law is the Bi 
Manager ot nd that t ol 
lowing is, t and = beli a true 
tatement « nt ete t the 
resaid | wn in the above 
iption, require 1912, embodied 
in Section 443, Po y Law nd lations, printed on 
the reve of t “ 
ae Th it the 
editor, man aging € ditor, and business managers a 
lisher, Pp pr lar Science Publishing Co., Inc., 25 
Avenue, New pci N. Y¥., Editor Sumner N, 
250 Fourth Av e, New York, N. Y., Managing Editor, 
Sun ner N Blosso m, 250 Fourth Avenue, New York, 
‘f Business Manager, O. B. Capen, 250 Fourtl 
New York, N. Y. = That the owners are 
ir Scien Publis hing Company, Inc., 250 Fourth 
New York, N. Stockhol lers of Popular Science 
ling Company, Inc Henr J. Fisher, 22 William 


New York, N. ¥ Oliver B. Capen, 250 Foutrh 
F Cade Wilson, 683 
B. Tunison, 6 N. 












eld Avenue, Su 
in Ave., Chicago Cole, 250 Fourth 
I . New Ys rk, N rey Hammond 250 
Fourth Avenue, New York 3 That the known 
bondholders, mortgagees id other security holders own 
ing or holdins i r cent or more of the total amount of 
bonds, mortg or other securities are: none 4 Phat 
the two | t am next above, ving the names of the 
owners, stockholders and security holders, if any, contain 
not only the list of stockholders and security holders as 
they appear upon the books of the ec oe y, but also, in 
where the «kholder or secu holder appears 
mpan trustee or in any other 
ar son or corporation 
is acting, 1 iven; also that the 
t nents embracing 


a to oe circumstance 
Iders and security 





pear upon the books of the company 

and securities in a capacity other 

hat of a bona fide owner, and this affiant has no 

son i that an ther person, association, or 

corporation has any interest direct or indirect in the _— 
ck, bonds, or other se rities than as so stated a 

(Signed) O. B. Capen, Business Mana 
orn to and subscribed betore me this 25th any ot 


September, 1924 : 
Joseph Bernstein, Notary Public, New York County 


New York County Clerk Ne 170, New York County 
Reg. No. 6127 
March 30, 1926. 


(Seal) My Commission expires 





jake $75.00 a Week on the Side 
Establish yourself as a Photographic Expert 
quickly—during your spare time—under e 
leading photographer. I'll show you how to 
start your own business—or command a large 
salary. Send for my unusual offer. It’s 
only temporary. Act at once. ital 
will do. 
international Studios, t , Dept. 13-69 
3601 Michigan Ave.. Chicago. u. 7 















Professional 
Camera 


FREE! 








# and college entrance. 











Dept. H 975 


Send me full information on the subject checked 
and how you will help me win success. 





December, 1924 





HIGH SCHOOL 


COURSE IN 


TWo YEARS 


YOU ARE BADLY if you lack 
HANDICAPPED High School 


training. 
You cannot attain business or social 





prominence. You are barred from 

a successful business career, from § 
the leading professions, from well- § 
paid civil service jobs, from teaching 
In fact, em- 
ployers of practically all worth-while 
positions demand High School train- ¥ 
ing. You can’t hope to succeed in 
the face of this handicap. But you 
can remove it. Let the American 
School help you. 


FIT YOURSELF FOR A 
BIG FUTURE This course, 


which has been prepared by some of 
America’s leading professors, will 
broaden your mind, and make you 
keen, alert and capable. It is com- 
plete, simplified and up-to-date. It 
covers all subjects given in a resident 
school and meets all requirements of 
a High School training. From the 
first lesson to the last you are care- 
fully examined and coached. 


USE SPARE TIME ONLY 


Most people tdle away fifty hours a 
week. Probably you do. Use only 
one-fifth of your wasted hours for 
study and you can remove your 
present handicap within two years. 
You will enjoy the lessons and the 
knowledge you will gain will well 
repay the time spent in study. 


Check and mail the coupon NOW 
for full particulars and Free Bulletin. 


American $chool 
ase Dept. H975 
Drexel Ave. and S8th St., Chicage 2 


American School 
Drexel Ave. & 58th St., Chicago 


Architect 
.Building Contractor ae 
Automobile Engineer .....Photoplay Writer 
.Automobile Repairman ....Mechanical Engineer 
Civil Engineer KK —...... Shop Superintendent 
.. Structural Engineer ....Employment Manager 
.Business Manager ... Steam Engineer 
..Cert. Public Accountant _......Foremanship 
Accountant and Auditor ...... Sanitary Engineer 
Bookkeeper ...... Surveyor (& Mapping) 
Draftsman and Designer ...... Telephone Engineer 
Electrical Engineer ..... Telegraph Engineer 
Electric Light & Power ..High School Graduate 
General Education ...Fire Insurance Expert 
»..... Vocational Guidance ...Wireless Radio 
aside Business Law ... Undecided 


...Lawyer 
Machine Shop Practice 


ee ee 


eT ee 
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Money Making Opportunities 


BUSINESS OPPORTUNITIES 


WE start you in business, furnishing everything; men 
and women, $80.00 to $100.00 weekly operating our *‘New 
System Specialty Candy Factories’ anywhere. Oppor- 
tunity lifetime; booklet free. W. Hillyer Ragsdale, 
Drawer 19, East Orange, N. J. 


STOP plodding! Be successful. Operate a tire repair 
shop. Make big profits in any locality. We teach you and 
furnish complete equipments, $100 up. Book of Opportu- 
nity free. Haywood’s, 1306 South Oakley Avenue, 
Chicago 

LEARN the collection business. Good income; quick 
results. Interesting booklet, ‘Skillful Collecting,’ free. 
National Collector's Association, Science Building, New- 
ark, Ohio 


MR. ADVERTISER: Ask to-day for a copy of the 
“Quick-Action Advertising Rate Folder.” It contains 
some really important facts which will prove interesting 
and valuable to you. It also tells ‘“‘How You Can Use 
Popular Science Monthly Profitably."’ You'd like to know, 
wouldn’t you? Address your inquiry to: Manager, 
Classified Advertising, Popular Science Monthly, 250 
Fourth Ave., New York. 























MEN, to sell regular $1.00 and $1.50 silk and knitted 
ties for 35c and 50c. Make $15.00 daily. Write for par- 
ticulars. American Cravat Exchange, 621 Broadway, 
New York. 

BECOME a Foot Correctionist. A New Profession, 
not medical nor chiropody. All the trade you can attend 
to; many are making $3000 to $10,000 yearly, easy terms 
for training by mail, no further capital needed or goods to 
buy, no agency or soliciting. Address Stephenson Labora- 
tory, 10 Back Bay, Boston, Mass. 


BE among Business Opportunities Ads. 
selling through mail. Write for guide. Tells where to 
buy almost everything. Copy 50 cents. Commercial 
Guide, 1925 Dougless St., Brooklyn, New York 


A BUSINESS of Your Own—Make and Sell Chipped 
Glass Name and Number Plates. Checkerboards, Signs. 
Large Booklet Free. E. Palmer. 513, Wooster, Ohio 

WILL finance patent (good invention 

’. A., c/o Patent News, Washington, D. ¢ 

PATENT applications filed guarding priority, $20 
drawing; deferred $15 caveat advantages; basic protec- 
tion. Inventors’ Service, 11 Broadway, N. Y 








Make money 








for interest. 











CORPORATIONS—Financing. Chas. W. Barrick, 
New Martinsville, W. Va. 
I MADE $100,000 as Real Estate ree 


Specialist. |} 
information tells how. American Business Build 
Dept. 3412, 1133 Broadway, New York. 

SUCCEED With Your Own Products 
experts. Manufacturing processes. Trade secrets. 
Different, dependable, profitable. Interesting catalog 
free. C. Thaxly Co., Washington, D. C. 

FREE plan—Sell books and novelties by mail. Harvey 
Teeple, Decatur, Indiana. 

LOOK HERE. 


( 
ers, 





Formulas by 








You can go into business for yourself. 


Spare time, full time, your own home, or anywhere. Less 
than $5.00 starts you. Profits are unlimited. Is this 


interesting enough to you to write to me for further par- 
ticulars? Then write at once. Lhernault, 1802 Amster- 
dam Avenue, New York City. 


PATENTS Procured; Trade Marks Registered—A 
comprehensive, experienced, prompt service for the pro- 
tection and development of your ideas. Preliminary ad- 
vice gladly furnished without charge. Booklet of infor- 
mation and form for disclosing idea free on request 
Richard B. Owen, 44 Owen Bidg., Washington, D.C. 
2276-Z Woolworth Bidg., New York. 


MAKE money with your camera, 
Los Angeles 





, or 





Lancaste, Box 436, 





THE Great Wheat Secret. New book showing the 
cause of wheat swings and how to forecast them. Un- 
equalled method for traders, speculators, millers. Eye- 


opening folder free; write today. 
Co., Dept. B., 1016 Baltimore Ave., 


Market Forecaster 
Kans1s City, Mo 





USED Correspondence courses of all schools sold, 
rented and exchanged. List free. (Courses bought.) 
Lee Mountain, Esst Chattanooga, Tenn 





GO into business for yourself. Make money marketing 
proprietary specialties under your own labels. We furnish 
everything and show you how. Booklet free. National 
Scientific Laboratories, 224 Monroe, Richmond, Virginia 


EVERYBODY needs and buys the ‘‘Business Guide 
Wells cleared $1,150 in 35 days. Send for sample. It’s 
Free. Nichols Co., Dept. 1B, Naperville, Il. 


FOR methods of making money, new mdsh. style a 
business. Write Department R., Paul Kaye, 149 Broad- 
way, New York. 

ARTIFICIAL Marble sanitary flooring instructions 
ornamental casting, concrete, plaster, papier-mache 
decorations, garden furniture, statuary, rubber-moulds 
15 years instructing the public, particulars and 200 


illustrations free. Chris Mahler, Huntington, N. Y 


150 MONEY Making Plans Free! 
PS-I, Muskegon, Michigan 

MECHANICS and Repair Shops—Get into a profitable 
business for yourself by establishing an Authorized Sim- 
plicity Cylinder Grinding Station, re-conditioning auto- 
mobiles, trucks and tractors. Also become direct factory 
representative. $600.00 investment required—install- 
ment plan. Be the first in your community to get our 
plan. Write Simplicity Mfg. Co., Port Washington, 
Wisconsin. 














Wolverine Bureau, 








LET the ‘‘Bee”’ show you how to make big money « 
Copy with ‘‘Home-Life Magazine’ only 10c. ‘‘Bee,” 
5309 Forest P., Kansas City, Mo 





INCH Display Advertisement, 166 Magazines, Year, 
$50. Wood’s Popular Services, Atlantic City 

LOOK Here Man! Do you want to earn from $25.00 
to $100.00 per week in your spare time working for us? 
We send you everything. If you mean business, show it 
by sending 25¢c and we will include the 25c in your first 
payroll check. This is strictly homework, no canvassing. 
“Bee,"’ 5309 Forest Ave., Kansas City, Mo. 


GET money in your mail. ‘‘Lambert’s Mal Order 
Secrets"’ contains successful methods never before pub- 
lished. Particulars free. Leon Lambert, 555-D Kaufman 
Bidg., Wichita, Kansas 
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Choose Your Favorite Musical Instrument 




















Master any Musical 


Instrument 
Har vy 
i ¢ n- 
n 
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parn to Play at Home 


This Quick Easy Way 


Remarkable new short-cut method teaches you how to play any 


musical instrument. As easy as A, B, C! No tricks 
—no monotonous exercises! 





LL your life you’ve wanted to play 
A a musical instrument. And now at last 
—you can realize your ambition! Just 
choose your favorite instrument—the piano, 
the violin, the saxophone, whatever it 
may be—and then let the U.S. School of 
Music prove that you can learn to play 
it in an amazingly short time—right in 
your own home—and without any private 
teache r. es 
Amazingly Simple Method 
Even if you don’t know one note from 
another—even if you have never touched a 
musical instrument in your life before—this 
remarkable Print-and- Picture method will 
enable you to master music with astonishing 
ease and rapidity. 
There are no tricks—no stunts—no long 


no dull, monotonous 
rything is clearly expla 
that you get ill the es 
a thorough musical 
fashion. 


tedious exercises 
ger practice. Eve 
and simplified so 
tials of 

short-cut 


education 


ins d 
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Some of our most successful stud 
that this home course in music its real tf 
more fascinating than the most enjoy 
game! For you study when you plea and 
mu h as you please am vour pare lim 
go fast or slow—it doesn’t make a bit of d 
ence because thers i in expen 
teacher to pai Che cost he 
case—a fe ents a le 


25.00 in PRIZES 








$25,000 from three schemes, $10,000 from one, sub- 
scribers to Schemer Monthly, Alliance, Ohio, report. 


Try your luck. Three special copies 96 pages, only 25c. 





More Money Making Opportunities 
on pages 10 to 28 





Travel—See Your Country 
MAIL COUPON TODAY—SURE 





No ‘‘stunts’’ 


Yet you learn from regular music! 


How To Be Popular 


FREE BOOKLET EXPLAINS NEW METHOD 
MAIL COUPON 


Lt S. SCHOOL OF MUSIC 
812 Brunswick Bldg., N. Y. C. 


See top of page 10 in front 
of book for details 


Get1600 . 2300 aYear 


Men--Boys 18 up Should 
Mail Coupon Immediately 


Pee es er ET ee eee a a a 
Franklin Institute, Dept. R281, Rochester, N. Y. 


| 
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O young men of daring no other 

| field of work offers such a fascina- 
tion, such high pay, nor such oppor- 
tunities for quick success as the field of 


Aviation. As yet, aviation is practically 
in its infancy. But now is the time to 
get in. 


Amazing Opportunities 
in Airplane Industries 


In the automobile industry and in the moving 
picture business hundreds ‘of men got rich by 
getting in at the start. They made their success 
before others woke up. Today, these lines offer 
no greater opportunities than a hundred and one 
others. BUT AVIATION IS NEW. Get in while 
the opportunities are big. All over the country 
there will be a clamor for trained men. It will not 
be a question of pay but of getting capable men. 


Become an Aviation Expert 
$50 to $100 per Week 


The study of aviation is almost as fascinating 
as the actual work. Every lesson is full of in- 
terest. That is why it is easy to learn aviation. 
You do not have to make yourself study—it is 
like reading an interesting book that tells you 
things you have always wanted to know. Only 
one hour each evening will give you the basic 
training in a surprisingly short time. 

One student, S. F. McNaughton, Chicago, says: 
“Your lessons are like a romance, and what 
is more, after one read- 








ing, the student gets 


Fascinating a thorough understand- 
ing. One never tires of 
—-Da ring— eee he James 
owers, Pa., another 

Big Paying student, says, “‘I am in- 
Prepare Now for One deed surprised that 


such a valuable course 
can be had from such 
practical men for so 
little cost.” 


of These Positions 
Aeronautical Instructor 
$60 to $150 per week 
Aeronautical Engineer 
$100 te $300 per week 


os eer Personal 
Aeroplane om a sai Instruction 


$60 to $75 per week 
Aeroplane Mechanician 
$40 to $60 per week 
Aeroplane Inspector 
$50 to $75 per week 
Aeroplane Salesman 
$5000 per year and up 
Aeroplane Assembler 
$40 to $65 per week 
Aeroplane Builder 
$75 to $200 per week 


by Experienced Men 
Men who have had ac- 
tual experience give 
you personal attention. 
They select the lessons, 
lectures, blueprints and 
bulletins. They tell you 
things that are essen- 
tial in everyday prac- 
tice. Each lesson is 
easy to read and un- 








derstand. 


Get Big FREE Book—Now 


Send coupon me yw for New Book, just out, “Op- 
portunities in the Airplane Industry.” It is in- 
teresting and instructive. It will show you many 
things you never knew before about aviation. 
We have but a limited supply of these books— 
send the coupon before they are all gone. 


American School of Aviation 


3601 Michigan Ave., Dept. 15-69 Chicago, Ill. 
BRSSRSSSERSERRSRESSSER RRC ESEE eee 


American School of Aviation 

3601 Michigan Ave., Dept. 15-69 Chicago, Ill. 

Wi thout any obligation, send me you Ir Free Book, 
‘Opportunities in the Airplane Industry also infor- 

mation about your course in Practical Aeronautics, 


Name MPEP ATES. 


Street. 


City-_- — le 
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NGINEERe? 


A$10,000 + 
MASTER S. 
NLATEST. 












Every Engineer, Mechanic and Electrical Worker 
will welcome this new master set. It will answer your 
problems 

it will help you with your daily work.—A sure source 
of advancement and higher pay. Complete up-to-date 
information that is thoroughly and easily exp plained on 
every branch of modern engineering and electrical 
practice. 


AUDEL’S ENGINEERS 
& MECHANICS GUIDES 


4750 PAGES $1 A MONTH 
8754 ILLUSTRATIONS $iz COMPLETE 


These Guides tell you all about— 


Theory, Practice 00 Oper rare of ALL Steam Engines ; 
UNIFLOW and P¢ ET VALVE ENG INE S, and LOCOMO 
ES. Locomotive Eng Rot 
he Indicator ubrication - RAC Tie AI ANAGE MENT. 
AS. GAS ENGINES:Aer yplanes and Aviation--HOW TO 

‘'T AN ENGINE. STEAM ENGINE rules and formulae 
ciest Combustion; Fuel and Flne Gas Analysis- 
ionstructto sedi all types of Boflers,- Mecha 
rs chanical! Dr angh t 
- s iT. BOILe! ER. BOILER I DESIG N based on 
A.S.M.E BOILER CODE. -OPERATION FIRIN P ; 
tings--Heating and Ventilation--Refrigeration- Cacti Towers 
--Condensers--Distilling Apparatus--Elevators--Cranes--Ropes 
and Cables--Splicing--Practical Electrical Engineering as an 
aid for engineers and electricians in obtaining a license--ready 
reference index, covering entire field of Modern Electricity. 


SHIPPED TO YOU FREE 


Not a cert to pay until ealaes cd the books. 
pay unless you are satisfie 
this new master set for engineers. 








ry Engines 














No obligation to 


coupon now--today and ge 
Pay only $1 a month. 












Urs. AUDEL & CO., 
2 Fifth Ave., N.Y. 





Please submit me for approval 
AUDEL’S $10,000 MASTE SET 
FOR ENGINEERS & MECHANICS, Ship | 
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21 Perfect Jewels 
Adjusted to Positions 


Adjusted 
ture 

Adjusted to Isochronism 

Adjusted to the Second 


to Tempera- 


25-Year Gold Strata 
Case 
We will send this famous watch, express 
prepaid, for you to examine, to inspect, to 
admire, to approve, without one penny 


advance payment. Examine the watch and 
be convinced it’s the best watch buy you 
ever saw. Just a smaJ! payment down, the 
balance in easy MONTHLY payments. 


You use the watch while paying for it. 


Save '/% to '/, of Your Money 


By purchasing this Famous 
Special Watch. Not only are you saving 
money from the present day prices ot 
watches, but you can still secure the ‘‘Santa 
Fe Special’? Watch at the same low prices 


Santa Fe 


and terms that have made our watches 
famous. 
. + J . 
Ladies’ Wrist Watches 

This Artistic dependable Lady’s Wrist 
Watch, fitted with genuine Illinois Spring- 
field movements. A perfect timepiece. 
Beautiful 14-Karat white or green SOLID 
GOLD cases. Ask for New Watch Book 


shapes and 


sold 


showing Cases in all the new 
designs. Watch sent on approval and 
on payments. 


Send for Free Watch Book 


Clip the coupon, fill out and receive the 
FREE WATCH BOOK. AIl the newest 
watch case designs in white or green gold 
fancy shapes and thin models are shown 
Read our easy payment offer. Wear the 
watch 30 davs FREE. Watch sent for 


your examination and approval without 
a penny down. Nothing to risk. See the 
watch before you buy. 
Write for FREE 
Select Your Watch- 


SANTA FEWATCH COMPANY 


C-80 Thomas Building, TOPEKA, KAN. 
The Home of the Great Santa Fe Railway 


Santa Fe Watch Co., C-80 Thomas Bldg., Topeka, Kan. 

Please send prepaid and without obligation your 
Watch Book Free, explaining your No Money 
Down” Offer on the Santa Fe Special Watch. 


Book Today and 
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Really Well Informed? 


Test Yourself with this Famous Questionnaire! 


—— is talking about the fa- 
mous’ Popular Science Questionnaire.” 
In the panel is the list of questions of 
which the Questionnaire is composed. 
How many of them can you answer? 
These questions were prepared, after 
a great deal of thought, by a group of 
eminent scientists. Their test has be- 
come famous throughout the country 
asthe’ Popular Science Questionnaire.” 


Like an Old-fashioned 
Examination 


May we ask you to make this test 
carefully, reading the questions slowly 
and giving thought to each one? When 
you cannot answer one satisfactorily 
to yourself, put a zero (0) beside it. 

On the other hand, give yourself 
credit of four (4) for each satisfactory 
answer. Then when you are through, 
see how near you have come to making 
a mark of 100. 

This is like an old-fashioned exami- 
nation, but you will find it fascinating. 
The questions all have to do with the 
wonders of the world we live in. All 
can be given quick and straightforward 
answers by any person of education. 


All of the questions in the famous 
“Popular Science Questionnaire” and 
many hundreds of others, have now 
been answered, for the first time,in one 
book—Tue Pocket GuIDE To SCIENCE. 





Into this ; Wy 
one bril- aA \\ 


liant book é yy \ 


of 284 VAN | 


pages has 
beencon- 
densed the 


i 


outstanding a\A\\y 


Bi 
tacts about s\ 


the world we 
live in. 


All that you probably ever will 
want to know about science is 
told inthis one284-page book that 
will fit in ig pocket or grace a 
library table. Curiosity-satisfying 
facts about the world weliveinare 
made instantly available to you in 
simple question-and-answer form 
in THE Pocket GuipeE To SCIENCE. 

You are assured of the accuracy 
of the answers in THE Pocket 

















The 
POPULAR SCIENCE 
OPULAR SCIENCE 
7 ~ T T s 
QUESTIONNAIRE 
<siiesiataai 
Test Yourself Now 
i. Why loes radium continue to 
give it neat T a t 
year 
2. Are the stars solid like tl 
earth? 
How was the earth formed? 
4. Why is glass transparent? 
5. How do we know that the 
earth is slowly shrinking 
6. What an é 
7. How was petroleum formed 
8. Do yns i move 
throug > wl ele 
cur WII 84 
9. Whi Icha y 
body luced ear? 
How do muscl 
W ha i i 
«. Vanw a 
»pe 
° Vhy does heat yand 
and cold contract them 
14. Why does the moon appeart 
change its shape from time 
time 
15. What is the brain made of 
6. Why is it possible tha t 
side of the earth is growing 
tter instead of colder 
17. Why is frost more likely 
clear night thar 
one? 
s Yoe t K 1 € 
hin} e 
19. W é 
city 
20. Wha t \ 
gu 1 
WI! 
det 
a u 
Sl » ec 
we lle 
. Doe ¢ ng ¢ 1 
n ITl 
24. Hoy e 
boc h 
to < 
| 5. How ’ 
| sured 
* | 
| Tora PERCENTAGI | 





CIENCE because it has been 
edited by JE: E. E. Free, who has re- 
markable for condensing the 
known facts about scientific questions 


GuIweE to § 
genius 


into easily remembered paragraphs. 


Free 


THE Pocket GUIDE 
for sale. 


ro SCIENCE is not 
It is offered to you absolutely 
free with a 14 months’ subscription to 
POPULAR SCIENCE MONTHLY. 


PopuLAR SCIENCE MONTHLY “carries 
on” from where THE Pocket GuIDE To 
ScIENCE leaves off. THE Pocket Gutpt 
gives you all that the scientists have 
discovered up to right now—PopuLar 
SciENCE MONTHLY will give you all the 
important, interesting and new so 
eries of science for the next 14 months 


It takes over 300 articles and pictures 
every month to tell the readers of 
POPULAR SCIENCE MONTHLY all that has 
happened in the scientific, radio, me- 
chanical and automotive fields. 


Your Name in Gold 


THE Pocket Guripe To Science is bound in 
beautiful fle xible fab rik« vid Wewilkcin p your 
ume in 22-carat gold on the cover of Tut 
Pocket GuImDE at no extra cost to you if you 
use the coupon below immedi 
We extend to you the opeci l Offer of 14 
subscription to POPULAR SCIEN 


itely. 


months’ 


MonTHLY (regular price by the month would 
«be $3.50) with Tut Po KET GUIDE TO SCIEN¢ 
tree- all ror $2 95, Ait tk e Tew cer ts’ post 

If you are alreac 1 subscriber to PoPpuLarR 
SciENCE we will extend your subscription 14 
months if you accept t 5 iter 


Send No Money 


Send no money, just the coupon. If within 10 
days atter you receive the book and Magazine 
you decide that you are not satisfied in every 


particular, you may return them,and your en- 
and 
Could any offer be fairer? 


tire payment will be refunded promptly 
without question. 
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The Musical 
Instrument 


of Radio 


with mellow, reso- 
nant, amplifying 
horn of natural 
wood. 












MODEL VI 


(14 inch Horn 


ihe 30) 


Home 


MODEL VII 


.. e 21 inch Horn) 
For concerts 
and $ 
Danc- 3 
ing. 
Music Master for Christmas! 
Have you thought of that? 
It is a thousand gifts in one. A 
gift that re-creates in pure, audible 
tones all that’s best in thought and 
entertainment, broadcast from five 
hundred stations daily. 


Music Master is the musical instrument 
of radio. It embodies all of the proved 
principles of sound reproduction. 


The reproducing unit is extremely 


j sensitive and responds to the faintest 
impulses The tone chamber is heavy 
: cast aluminum, unequaled for developing 


sound waves free from distortion And 
the amplifying horn is natural wood, 
mellow and resonant like a violin. 

Have you heard Music Master? Your 
dealer will be glad to demonstrate it for 
you, or to place one in your home for trial. 


The New Music Master 
Cabinet model, with 
“full floating’’ horn of 
violin wood, possessing 
all the wonderful re- 
production qualities of 
the famous horn type 
Music Master. Pow- 
erful, sensitive unit; 
heavy cast aluminum 
tone chamber; hand- 


Broadcast reception is at its best only 
with Music Master—the musical instrument 


of radio, 
Dealers Everywhere 


MUSIC MASTER CORPORATION 
Makers aud Distributors of High-Grade Radio Apparatus 
10th and Cherry Streets 

















'S, PHILADELPHIA ss Piitsiw some mahog- $ 
any cabinet. Size 
172 5"x 10"x 1034" 
Lif 5) H 
Ae Ha C 
= F i onnect any 
a Fi Music Master 
: H = in place of Headphones. 
| es: SS No batteries required. 
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Pliers Tested beyond Human Strength 


ki By Collins P. Bliss, M.A. 


Director of the 
Popular Science Institute of Standards 







SE dl ale noe 


The | f ) 
n 1 wer lett-I 1 I r f 

the tration) are being squeeze i 
gether by a force far t i 


that which could be exerted by an 


exceptionally str 


f he got the pliers on the g nd 
inder his knee and brought the 
whole weight of his bod nto 
play. The crushing head of 


compression machine can exert a 
pressure of 200,000 pounds which 


s recorded on the c« ip 
dicator shown at tl t f t 
Brinell test. This is the same test a 


certain well known automobile manu- 


facturer is now making on all parts of his 
JLIERS are intended to be used as jected by the Institute of Standards. car demanding great resisting qualities 
pliers. Many people ignore this Tests made at the Institute of Stan- The Brinell test is made by forcing a 


fact and unreasonably expect them dards laboratories on some six-inch pliers hardened steel ball into the tool under 


to substitute for hammers, crowbars, etc., have proved their ability to stand loads test. The depth of the indentation made 





t 

as the occasion demands. of nearly 500 pounds with only one- by the ball is a measure of the hardness 

It is because such misuse is so common _ sixteenth-inch permanent set. This is and toughness of the steel used. 
that plier manufacturers are compelled far beyond any load that could be ex- Besides the compression machine tests, 
to allow a “‘margin of safety” in making erted by even an exceptionally strong the cutting edges of pliers are subjected 
such products, and the Institute of man. Pliers so tested have kept their to a repeated usage test in cutting a 
Standards has been obliged to devise cutting edges true and the hinges have Number of wire f ( i 
laboratory tests that will bring out the worked perfectly, which. point is proved ing to the grade of pl 
characteristics of plier manufacturing by opening and closing when holding determined by clain id \ é 
best suited to meet abuse as well as to one handle with the thumb and three manufacturer as well as by tl size or 
give true service. fingers of one hand while operating the numb 

The accompanying illustration shows other handle with the little finger. In testing pliers advertised POPULAR 
the test used to determine the following The toughness of the steel from which SCIENCE MONTHLY, the Institute s« 
three points: pliers are made is an important item to “epresentative products from a er 

1. The strength of the joints. determine and this is ascertained in the of manufacture Sometime é 

2. The strength and_ stiffness of the delicate process of hardeni eel. 

handles. x brittleness is caused by over-hardening 
3. The toughness of the knife portion. © For this reason it is impossible for a 


The latter test is, of course, employed POPULAR SCIENCE inufacturer to avoid an oceasiot alr 
44 LN A as A 4 f sy rowvine d 7 +} | t nNraee 


only in the case of side-cutting pliers. { 
The crushing head of the compression Monthly tically all are willing to make replace 


machine shown (which is capable of ex- 


erting a pressure of 200,000 pounds, if ®uarantee do F ot, the Pen r Scies ; Inst te 


necessary) travels down, squeezing the of Standards y 
handles of the pliers together. This pro- I he above seal onan advertisement 
. : 1: indicates that the products referred 
duces a turning movemenc on the hinge, : I vio , is 
f aay tat that to have been approved after test by 
wd bdo) > . » > res wet 2 : ¢ . e “< compiet } ore nized ) res) thea 
lorces the knile edges together, so tha the Popular Science Institute of mprevely organized a lreau a a 
if the steel is too hard and brittle, they Standards. Institute of Standards to test nroducts 
will crack; and it also produces a cross . listed ool or radio catalogues adver- 
ae as Popular Science Monthly guaran- fo pe ee eee ee ee 
bending of the handles. This force is ; . 2 tised in our columr Only tool and 
hal 1 tl 7 } seg eta tees every article of merchandise cf 
rx¥erte > andtes nay ee e ° e rs ( products ecincall ivertised I 
er ke vee ee |e advertised in its columns. Readers radio produ Peer pa ' 
: 270A > " : ‘ { MY > es . “ ) . ' = * ; - ‘ } j 
Squeezed together so that they are one who buy products advertised in Pop- POPULAR SCIENCE MONTHLY are tested 
half inch closer at the extreme ends than ular Science Monthly may expect and approved by the Institut 
when put in the testing machine. that these products will give abso- : 
This half inch is accurately measured lute satisfaction under normal and Send for List of Approved 
with calipers and the pressure then re- proper use. Our readers in buying Products 
lieved. The handles should return with- these products — guaranteed this POPULAR SCIENCE MONTHLY ¥ e 
Hivgs 5 as satisfaction by Popular Science Ee ee eee r Dp i" 
out any permanent set to their original . glad to furnisn a list of Nadio and 100} 
oe si : Monthly. ea Aaa NA . 
position. If, to any appreciable ex- THE PUBLISHERS. \lanufacturers whose products have bee 








tent, they do not, the pliers are re- 2 a approved by THE INSTITUT! 
































Of what use is cleverness 


of speech?” the dials. The S-L-F (straight line - 
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D\ ipo 
( } f ! / All Grebe apparatus is covered 
t/ by patents granted and pending. 
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Synchrophase 
with Battery-base 


2B y ‘ & 

ey at % 

z st 
e : 


- TRADE MARK 





b THIS outstanding triumph of fif- 
teen years of radio development, 


a new type of fieldless “Binocular” 
coil transformer—unaffected by 
local interference—is used for tun- 
ing the detector and two stages of 
Balanced tuned radio frequency. 


The settings for the various broad- 
cast stations are equally spaced over 


— Confucius 


frequency) condensers accomplish 


Words, even though select- this 
ed and phrased with the ‘ 
greatest deliberation, can- 
not do full justice to the 
Grebe Synchrophase — and 


ir pechorsiaias A.H.GREBE & COMPANY, inc. 


Write for literature 


Poder Vifu Van Wyck Blvd., Richmond Hill, N.Y. 
Western Branch: 443 So. San Pedro St., Los Angeles, Cal. 


TRADE MARK 
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This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 33. 
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The Real Marvel of the ZR-3 


An amazing story of duralumin, wonder-metal of aviation, that 
has made our big airships possible—W ith two fingers you 
can lift a girder of it strong enough to hold six men 


By Lreut.-Comm. Fitzhugh Green, U.S UN. 



















EWSPAPERS have devoted con- facture; of a world unshackled from pon- the power at Muscle Shoals to manufac 

siderable space in the last few  derous iron and steel. At this moment a __ ture this metal for railroad uses. 

weeks to the exploits of the large American corporation is seeking That the thoughts of these engineers art 

ZR-3, the largest dirigible to permission from the government to use not mere figments of imagination is proved 
attempt a transatlantic flight. Tales of by the visible evidence of the marvelous 
the tests and the flights of the big airship — qualities of the metal in the extraordinary 
have been told and retold, but es : performances of the ZR-3 and the 
the story of the real miracle of Shenandoah, as well as the tests of the 


the ZR-3, the Shenandoah, and 
other dirigibles is new to most 
folks. That is the story of 
duralumin, the marvel metal of 


F4-C, the Navy’s first all-metal airplane, 
constructed entirely of duralu 


min. 


the twentieth century—the — rinciple of assemblage 
metal invented especially for of dvuralut lers 
airships. our great ships exact 

It is a remarkable partner- that wil goes the 
ship, this between the airship construction of a_ battles} 
and duralumin. If it were not Every element t only sup 
for the airship, duralumin ports its ow iota of local 
probably would not have been weight, but es direct 
formulated; if it were not or indirectly to eve ( 
for duralumin, there would e'ement in the whole ship 
be no transatlantic or cross- Thus we have ed 
continent flights by dirig- structure tha e She- 
ibles. The airship requires nai mp bes 
strength and lightness for withstand the ts of a 
its ribs and hull. Wood, hu 
while light, isn’t strong Stat s of one of 
enough. It won’t stand the new du mi ned 
stress. Steel is strong mammotl rej 1inat 
enough, but too heavy. ing. 1 he ZR-3. Fig 
Duralumin is stronger than ures for her gas capacit 
wood and much lighter than eached = 2,500,000 ¢ 
steel,in fact, about one-third feet. A d 
the weight of the latter. ng the immens« ( 
So light and so strong is 10,000,000 AY 
it that you can pick up with template tter v 
two fingers a girder of it that no doubt be tl tandard 
will support six men. comme 

Duralumin is an alloy of copper, man- One of the very near future 
ganese and magnesium, with about 94 per 2 of Five _400-horsepower motors give a 
cent of aluminum. In ‘‘strength-weight” the dirigible speed of 75 miles an hour to the ZR-3. A 
efficiency, that is, in strength and light- ZR-3. It is load of nearly 100,000 pounds can be 
ness, it is 17 per cent greater than a good — 8° light that lifted. This means at least 20 passengers 
alloy steel and near:y three times better se apie besides - crew and_ person: agygage 
than mild steel or half hard aluminum. It © one shoulder. Something like 12 tons‘of profit-payi 


was first made by Alfred Wilmin Germany _ A steel tank be added. 
in the development of Zeppelin airships, ae pei ara 

. ° ° _ size wi r 
but is now being made in England and weigh three 


the United States. timesasmuch 


express Can 
| 


Engineers talk among themselves of a compared with transcontinental railroad 
Duralumin Age. They speak of vast service. At a fare of $200 a passeng 
quantities of fuel saved by lighter engines, and considering 72 hours as the coast-to- 


trains and motors; of buildings dizzily coast schedule, a company operati! 


high; of mechanical wizardry in manu- 


ships ought to clear expenses on this side 
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of the business alone. That leaves the 
express profits to pay unusually large 
dividends on invested capital. And with 
the extreme safety of helium gas, as well 
as the rapidly increasing ruggedness of 
both frame and fabric, the ‘‘overhead”’ 
will be small. 

These conclusions are by no means off- 
hand speculation. They are flinty facts 
already arrived at by 
a group of longheaded 
American business 
men who. recently 
have organized to 
start an airways cor- 
poration just the mo- 
ment that our navy’s 
experiments put the 
official stamp of ex- 


perts on their plans. 


‘ I ‘HERE aren’t any 
hidden gun 


mounts on our liners 
of the air. Indeed, it 
can be said that they 
carry no special para- 
phernalia for tactical 
operation with a 
water- or air-borne 
fleet. Even that 
spartan austerity of 
trimmings so dear to 
the heart of the sol- 
dier and sailor at 
work, is spoiled by 
the luxury that went 
into the design of the 
ZR-3. <A colossal sis- 
ter ship nearly three 
times as big, already 
being discussed, will 
be even more palatial 
in her fittings. Soft 


berths, not bunks: 


d Ae vs 


r 





white kitchens, not 
galleys; plush chairs 
and lounges rather 
than stools and 
benches, are some of 
the items that con- 
found the eye. 

See how the score 
of duralumin mounts: 
Airship size no longer 


limited; mail and 


POPULAR SCIENCE MONTHLY 


not yet wholly sure what dimensions are 
safest. The R-32 was lost and the She- 
nandoah and R-34 suffered much from the 
wrenching blows of high winds and from 
the violent bending forces induced by 
sharp course changes. 

Then there were the specific disasters 
that make us shudder to recall them. 
France’s reparation Zeppelin, the Diz- 


4 aN 


Ls . wee _ te ¥ ie 


a 





7% a a 4 is 





passenger service re- 
vivified throughout 
the world, particu- 
larly at sea, where no 
can compete with her 
rival in the air; health 

} ee ee 
and comitiort oi travel- 


ers improved. All traceable to duralumin. 


HERE is another aspect of airship 





travel—as distinct from airplanes 
that is rarely noted. That is the unsur- 
passed safety of the duralumin-built 
dirigible. 
No doubt some readers will smile at the 
iggestior The fearlessness of the men 


who prepared the ZR-3 for her Atlantic 


oO ré S Weé adve rtised And justly 
so, too. For acute interest lay in the 
perils she faced that were unavoidable in 
ner particular case. The North Atlantic 
is never entirely free fri storms in the 





autum! Moreover, while her diameter 
was greater than either that of the Shenan- 


doah or the ill-fated R-32, engineers are 


5 


The Duralumin Skelet 


The real miracle of the ZR-3—its vast skele- 
ton of duralumin. Every single element of the 
framework supports not only its own local 
water-borne vessel weight, but contributes directly or indirectly 
to every other element in the entire ship. The 

nderful metal that goes into these girders 


mude, originally built to bomb New York, 
was struck by lightning. The British 
R-32, built to be our ZR-2, broke in half 
and burnt up on her trials. The Italian 
Roma, built for our army, was ignited by 
high tension wires at Norfolk and cre- 
mated both herself and crew. 


LIST of horrors, to be sure; yet 

study of them reveals that the 
tragedy in each no longer would be pos- 
sible. Neither the Roma, Dixmude, nor 
R-32 could have burned had they been 
inflated with helium. For the most ener- 
getic efforts of our best chemists have so 
far failed to set fire to this strangely inert 
gas. Not only that, but helium is a non- 
comburent; that is to say, it does not 


on of the ZR-3 
is so light and strong that you could pick up 
with two fingers a section of it that would 
support six men! The strength of duralumin, 
in proportion to its lightness, is 17 per cent Each can form an 
greater than that of a good alloy steel. This 
photograph shows the fuel tanks in position 
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tolerate fire in its vicinity; it is a fire 
extinguisher. 

In my opinion duralumin is the most 
important single factor in bringing about 
the triumph of commercial airships, but 
there are other points in my conviction 
that they have come to stay. One is the 
anchorage now afforded by the mooring 
masts, which can hold and protect the 
largest dirigible in 
any kind of weather 
and offer safe haven 
to the air-liners in 
winds that ordinarily 
would keep them out 
of hangars. In addi- 
tion to the safety ele- 
ment, the cost of a 
mooring mast—$30,- 
000, as against $500,- 
000 for a hangar—is a 
big argument for the 
operation of air-liners 
from a commercial 
viewpoint. 


I UT mooring masts 
would have been 
of no use had not the 
dirigible been rugged 
enough to withstand 
the wind and rain. 
Nor would helium 
have stood for great 
progress over hydro- 
gen had not its frail 
goldbeater’s skin con- 
tainers been housed 
in a structure almost 
inealculably staunch. 
Both the ruggedness 
and the staunchness 
were wanting before 
the day of duralumin. 
Another unexcelled 
safety feature that 
distinguishes the air 
cruiser that has the 
light duralumin 
framework is that she 
is virtually wnsink- 
able. She has 20 
she may have 50- 
small balloons inside 
her metal hull. Each 
of these balloons is 
filled with gas and is 
independent of all the 
others. Each consti- 
tutes a lifting unit. 





aerial raft in case of 
shipwreck. Each can 
be controlled by valv- 
ing so that survivors clinging to it can 
drift landward safely. Each is individu- 
ally inspected, tested, filled, and lashed in 
place before the journey. 

Secretly all of us would like to fly, but 
most of us fear the dreadful roaring of the 
airplane’s motor; the dizzy swooping 
speed; the possible plunge to death in 
case of accident. That fear need come no 
more. Through the agency of the wonder- 
metal, duralumin, the aerial liner will be 
safer than our floating palaces of the sea. 

In the early stages of commercial air- 
liners we shall compare them with the 
Majestics and Leviathans of the sea. They 
will be the fast, luxurious vehicles of the 
very rich. But not for long. Already it is 
estimated that a three-day service be- 








De 

















twe 
carl 
wh: 
a fil 
Vice 
fina 

A 
forr 
wor 
tha 
twe 
and 
shiy 
Spa 
fligh 
King 
Ind 
























December, 1924 POPULAR SCIENCE MONTHLY 37 























The end of the greatest voyage in the history of air travel. This remark- This great air-liner is 663.20 feet long and has gas capacity of 2.500 .00U 
able photograph shows Uncle Sam’s newest passenger airship, the ZR-3 cubic feet Driven by five 400-horsepower motors, she can i 
being warped into her hangar at Lakehurst, N. J., after completing her peed of 75 miles an hour With her huge envelope supported by i 
recent 5000-mile flight across the Atlantic from Friedrichshafen, Germany. of duralumin girders. she is built to withstand the b f 
tween Europe and America of air-liners projects, of course, dirigibles twice a Federal activity will be enlarged and 
carrying 50 passengers and charging only large as the ZR-3 would be required. improved. Special Red C1 dirigibles 
what the steamships now charge, would be There is sure to be almost an immediate no doubt will be equipped escue 
a financial success. A coast-to-coast ser- demand for the ‘‘excursion  air-liner.’”’ work in floods and fore ( teal es- 
vice in the United States is saidto promise There is a passionate wanderlust in all of — tate business will take a new I eT 
financial return on mail and express alone. us that thirsts for a view of strange lands. and more beautiful suburbs will be planned 
Already, too, definite plans are being A horde of new interests will be and built. Aerial therapeut for tuber- 
formulated for linking the nations of the aroused. Geography will take on a new culosis and other special d ler Oo 
world by commercial dirigibles—plans — significance. New mountain resorts, doubt will be developed 
that include regular airship services be- hitherto inaccessible, will be opened. A But let us not forget that 1 itural 
tween nations of Europe, America, Asia, new and wider zest for such sciences as laws of aeronautics always have existed; 
and Africa. France intends to use the air- geology, meteorology, anthropology, phy- that elements of as helium 
ship in developing her African colonies siography and glaciology will be born. surrounded Caesar. Not until the inge- 
Spain is contemplating weekly four-day Sports long neglected, perhaps not yet  nuity of a chemist alive tod idded the 
flights between Seville and Buenos Aires. invented, will be entered into by millions. final necessary touch was man master. 
England is talking of an airship line to Mental and physical health of the whole That touch was duralwmin, wonder metal 


India and the Far East. For all such human race will be decidedly improved. _ of the age. 
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“Then 


work for the man who has 
killed more lions than any 
save one, Leslie Simpson 
of California. Mr. Klein 
has faced death 88 times, 
and each time won over a 
raging beast. Eighty- 
eight lions, roaring, 
crouching, springing! All 
of them he shot—more 
than a score of them just 
off the end of his rifle. 

When young Alfred Klein left 
the quiet rooms of the American 
Museum of Natural History to go 
to Africa for specimens, naturally, 
he looked for some adventure. But 
at that time he never dreamed of 
all that was before him. For 14 
years he remained in the jungle, far 
from civilization; but when he came 
back, he brought with him in a big 
box the high lights of his ex- 
periences during that time—20,000 
feet of film, remarkable pictures of 
native hunts, murders, scenery, 
game; all the result of limitless 
patience, endurance and courage. 
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the Lion 


How it feels to face a savage beast 
of Alfred Klein, who has spent 


strutted around in the latest style of 
sports clothes, and went out once in a 
while to shoot a lion from a ‘boma.’ 
This is a kind of shelter made of brush, 
just big enough to conceal yourself and 
your gun. Outside this, you put a kill 
the body of a zebra or cow, and then you 
wait for a lion to accept your bait. 

“These ‘boma’ hunters were the ones 
who made most fun of the hounds. They 
said, ‘Rainey thinks he’s going to hunt 
rabbits.’ I was to take Rainey out for 
lions. 


i head if any one thinks that hunting 
lions with dogs is easy, let him try 
it. Men at the hotel imagined that all 
we did was to follow the hounds until 
we were in sight of the lion, then pot him. 
So we took some of these men with us 
one day. They rode along with us over 
the thorn brush, falling into holes and 
getting scratched trying to keep up with 
the dogs, and then, at length, we came to 
the lion. 

“There he was, crouched, with tail 
lashing. He let out one big roar. Our 
guests from the hotel gave one look, then 
turned their horses 
abruptly and departed. 
Ma Shooting a lion from 
ambush is far different 
from shooting one 





Alfred J. Klein, expert marksman and pioneer 
big-game hunter, with one of the 88 lions he 
killed during 14 years in the jungles of Africa 





By G. B. Seybold 


“6 


OR eight hours we had followed a 
lion along a river bed, trying to 
get him in a place where we could 


take a good picture. It was in the heat 


¢ 


+] 


of day—the stifling, killing heat of the 
African jungle. Our horses were tired, 
and the lion was tired. At last he went 


into a little clump of brush. 


‘I thought I saw him, and being im- 
patient, picked up a big stone and threw 
it at him. I was right. I had seen the 
lion, but more important, the lion had 
seen me, and had seen me throw the 
stone He didn’t care about the rest 


He was after me. He sprang 


through the air, a roaring, hurtling mass. 
It was my chance to get a picture of a 
charging lio I fixed my camera. | 
heard two shots and then the lion fell 
dead dirs ctly at my feet 

One such adventure would provide 
most of us with thrill enough to last a 


lifetime, yet it was only part of the day’s 


The first two years of his adventures 
in Africa he spent learning the language 
and the laws of the trail. After that Klein 
became a professional hunter and led 
expeditions of sportsmen from Europe 
and America. On most of these hunts he 
took moving pictures. The famous films 
that Paul Rainey, the late American 
multi-millionaire sportsman, brought back 
from Africa in 1912—the first moving 


pictures of wild animals ever taken on’ 


the East African coast—were part of his 
work. 

Paul Rainey was indirectly the cause 
of many of the exciting adventures that 
Klein experienced, for he was the one who 
first introduced hounds into Africa for 
hunting lions. 

‘‘T shall never forget the time when 
Rainey appeared in Nairobi,”’ said Klein, 
‘“‘with a pack of American hounds. You 
should have heard the ridicule of the 
crowd of sportsmen at the Norfolk Hotel 
there. Royalties who had come down to 
hunt had attracted a group of men who 


facing you—one who knows you are his 
enemy and must be destroyed if he is to 
tive.” 

Klein is a small, slender, wiry man, 
with taut muscles trained to give instant 
response. In the jungle brains are what 
count, not brawn. Many a time an extra 
10 pounds is a great handicap. On a 
hunt one day Mr. Klein was thankful 
that he was not in the heavyweight class 


“TOUR of us were hunting one morning 
at daybreak,’’ he said. ‘‘Some lion 
had attacked a pack of hyenas and mad 


away with them. When we found th« 
stripped carcasses, the Hounds gave 
tongue and followed. There were fiv 


couple of hounds in the pack to begi 
with, but they came to a place where the 
trails of the lions divided. The four lio: 
had gone in three different directions 
The pack separated, so there were dog 
following each of the trails. 

‘““‘When we got to the parting of thé 
ways, we didn’t know what to do. Ther 
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in the yungle—Thrilling adventures 
1+ years hunting wild animals 


weren’t enough dogs on any of the trails 
to really help in a showdown if the lion 
attacked. Finally, we decided to split 
into two pairs and follow two of the 
trails. Eric Shelley was my companion. 


N OUR trail the hounds ran the lion 

up a mountain. He went clear to 

the top, then down the other side, which 

was a regular precipice. We _ started 

sliding down on foot over the rocks. The 

rocks slipped and it was all we could do 

to keep on our feet and hang on to our 
guns. 

‘*Partway downhill there was a ledge 


about 10 feet square, covered with dense 
brush and in this the lion was hiding. 
We found there were only two hounds. 
They were practically useless, for two 
dogs wouldn’t worry a lion more than a 
flea. They were exhausted and silent, so 
they didn’t help us any in locating the 
lion, who was quiet, too. We knew that 
he was within a few feet of us. He could 
see us, and we couldn’t see him. If he 
decided to leap, we had little chance. 
‘*Well, he decided, and decided quickly. 
I was still sliding when out he charged, 
and he meant business. Shelley was a 
little back of me and he scrambled up 
the rocks. How he did it, I don’t know 


African 
armed with 
strange weapons with 
which _ they hunt 
lions. This method 
is dangerous, and 
many lose 


A group of 
natives 


natives 

their lives every year 

in close conflicts with 
the savage beasts 


Mr. Klein’s 
graph below, showing 
a lion sunning him- 
self in his lair 
been pronounced the 
most remarkable pic- 
ture of a wild 
ever taken 


photo- 
has 


lion 


yet. He was better 
than any monkey 
ever saw. 

“*And I—I went up 
atree. Therearetimes 
for bravery, when you 
stand firmly on your 
and 1 
world; but this was 
not one of them. 
That lion was too 
close for me even to 
lift my gun and aim. 

“I made a world’s 
record climbing that 
tree. 1 had just got 
a start when I suddenly found I couldn’t 


you 


° 1 ¢ 1 
eet aelty tne 


move. Something was holding me back 
firmly. The lion had got me, I thought. 
Then I saw it was my hunting knife, 


attached to my belt, which had caught 
in a limb. I gave a great wrench, the 


knife was pulled out of the sheath, and I 
went on climbing. 
‘‘T had my gun with me. Have you 


ever tried climbing a tree with a double- 
barreled gun? Finally, I got as high as 
I could and looked down at the 
tearing around below. I saw Shelley on 
his perch on the 


lion 


The dogs were 


rock. 





ex ited by 


re Soe aa 
tnis time a 


We let him depart 


ry 2 9 S a ’ 
Klein’s eyes twinkled 


that 


I did n 


America.” 


was of a lion being kille 
\atives. Thi e exDis 
sult of days a ver 
it i et iat e t 
things to 
never Know ] wi ¢ 
In these hunts ¢ 
weapons ar 
his right a spe 1 
club and a d. 
‘The natives ru 
ther all jump at him 
him any pl e ( 
agal nd ag re 
hi it the 
vou thi he w I 
ius uutside the range 
sometimes, ymes 
you are thankful for tl 
era in front of you. 
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Many have 
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Speedy New Motor-Hoop 
Amazes Italians 


Policeman’s Strange Invention Runs from Milan to Rome 


By Giuseppe Gagliardi 


\NPECTATORS at the speedway be- 
fore the National Stadium in Rome, 
Italy, gasped with amazement not 

long ago when they saw a huge wheel, 
driven by motorcycle engine, careening 
at high speed around the track like an 
overgrown toy 
Within the 
wheel, apparently 
unconcerned at 
the possibility of 
being precipitated 
in the mad whirl, 
they saw a driver, 


his hands gripping 


} 
hoop. 


an ordinary auto- 
mobile steering 
wheel, his feet rest- : 


ing on ordinary 


motorcycle pedals. We 
His body kept + \ 
the wheel in per- \ ¥ 


balance. At 
turn he 
would lean to one 
side or the 
And when the 
spinning 


nally slowed down 


fect 


every 
other. 
wl e€ ] n- 
and came to astop, 


he simply rested 


both of his feet on 


the ground, then 
let down a stan- 
dard to keep the 


wheel from top- t 


Gislaghi 
slaghi, a officer of Milan, 
Italy Possessed with the idea that,one 
wheel would be more efficient than two, 
he had perfected what more than one 
inventor before him had attempted un- 
that ac- 


motorcycle 


successfully—a one-wheel cycle 


1 <r wr ] “ant 
tua y WwW uid run! 


N RECENT years 


marked 


there has been a 


to reduce the size 


} 
tendency 


and weight of motor vehicles and their 


'TY} 





parts. The light, speedy cycle-car is one 
f this development. But this 

or seems to have arrived at 

the irreducible minimum. He could 
nard!l hope to travel on less than one 
wheel, and he has left just enough room 
in hi or the rider to sit and drive, 
leaving luxu yr comfort, of course, out of 


Only one tire to puncture, only one 
' out of the mud, a lessening 
) automobile 
‘ycle can think of many advan- 
vehicle that can run 
on one wheel instead of two, three, or four. 

The unicycle, which is called a ‘‘velo- 


meee 
tages possessed Dy a 


Two of the odd new motor-hoops before the Na- 
tional Stadium at Rome, Italy. 
rim with its tire moves on rollers about the inner steel 
hoop, which is held stationary by the weight of driver 
and engine At the right is the inventor, Davide 
enjoying a ride in his 


cita’”’’ by its designer, and also a ‘‘motor- 
mota,” has two principal running parts— 
a large pneumatic tire and an inner hoop 
of steel. The inner circle carries the driv- 
ing mechanism and the driver, while the 


ae 


a 
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Notice how the outer 


strange vehicle 
tire moves around 
it. The diameter of 
the whee! varies ac- 
cording to the height 
of the driver, but 
usually it is about 
five feet. A short 
man has a smaller 
wheel than a tall 
man. 

Since economy in 
size is a primary 
consideration, the 


wheel is always 
made just large 
enough to prevent 


the driver’s head 
bumping against the 
circle. 

The 


motor 


air-cooled 
that drives 
the wheel forward, 
and 
are fixed rigidly to 
the inner steel hoop. 

The motor, the 
driver’s seat back of 


its accessories, 


it, and the driver himself, are grouped in a 
small sector of the circle. On the outer 
circumference of the steel hoop are rollers, 
and these support the run of the tire. 
Thus the two concentric pieces, hoop and 
tire, are independent of each other as the 
wheel moves forward. 


V J HEN the machine is moving, the 
inner hoop is kept stable to a great 
extent by the weight of the engine and 
driver. But opposing this, there is a 
friction roller, driven by the vehicle’s 
motor, which acts against the rim of the 
tire and revolves it. This force is more 
powerful than any retarding resistance. 

So it is that the driver does not turn with 
the wheel, but maintains his upright posi- 
tion. He balances the machine much as he 
would a motorcycle, and he regulates the 
direction to be taken by the vehicle by in- 
clining his body to the right or left and by 
a steering-wheel similar to those on auto- 
mobiles. To keep the wheel from falling 
when it is not in motion, there is a special 
stand that fits inside the circle and can be 
released. 

The motor actually travels on an end- 
less circular track furnished by the re- 
volving of the wheel. 

When the inventor completed his ma- 
chine in a small workshop in Milan, the 
device was not considered seriously by 
mechanics and en- 
gineers. They 
thought it simply 
a toy or novelty, 
incapable of being 
used as a practical 
method of convey- 
ance. So Gislaghi 
made a wager that 
he could travel in 
it at high speed 
from Milan to 
Rome and race in 
it before the sta- 


dium. 

He won his 
wager and_ then 
gave several other 
satisfactory dem- 
onstrations that 
convinced specta- 
tors that what 


they saw was not a 
freak toy, but a 
vehicle that actu- 
ally could be ope- 
rated successfully. 
The inventor now 
is experimenting to 
increase the speed 
of the unicycle, 
whose possibilities 
for speed as well 
as everyday utility 
he believes are al- 
most limitless. 
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Mud Torrent Ruins Farms 


Mt. Shasta Glacier Melts, and Sweeps toward California Towns 








Sa) A Niagara torrent of mud, on which 
| boulders were toss«e ke twigs on a moun 
; tain stream, recently swept down Mt. 
| Shasta, Calif., into the surrounding valley, 


ripping walls of canyons, leveling mighty 
trees, ruining acres of farm and timber lands, 
threatening the safety of lowland towns 

It was an occurrence unique in America. 
For the torrent was formed by the melting 
of Mt. Shasta glaciers. An extremely 
hot summer, an unprecedented drought, 
and little snow on the mountain’s crown, 
shown below, contributed t the slide 
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Above is a remarkable 
view of the stream of 
mud flowing through 
a canyon from the 
slopes of Mt. Shasta, ‘ 


? At night the surface of the mud 
an extinct volcano , / 


: river took on a thin crust At 
14,380 feet high, seen Eg aS a Ea I itt 
in the background. ORE LG ANA EDecnl: 


The mud, thick as new- 
ly mixed cement, was 
composed of glacial 
dust and snow melted 
by the summer sun 


ceived by the crust’s appearance 


is shown below. 
about three 








wide, several miles long, and 
from six to eight feet deep. 
Ancient trees which had with- 
stood storms for 150 years were 


buried 











te = 





McCloud and other towns within the 
circle on the above map felt the effect 
of the mud flood in crippled railway 
lines, ruined water supplies, and be- 
wildered terror among their inhabitants 
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Toys that Have Helped Men 
to Great Success 


Interesting stories of the boyhood of famous leaders and inventors— 
How playthings affected the careers of the Wright Brothers, 
John W. Davis, and Admiral Moffett—A noted manufac- 
turer tells how to buy the right toys for your child 


7 OT long ago I read a story about 

Orville and Wilbur Wright; a 
of biography that included 
interesting details about their 
childhood. Among other things, it told 
how the two little brothers in Ohio used 
to play with balloons after school hours. 

Of 


A 


some 


sort 


By Ferdinand Strauss 


was developing those qualities that he 
now demonstrates leader and or- 
ganizer. 

Or ask Rear-Admiral 
Moffett, Chief of the Bureau of Aero- 
nauties, U. S. N., what he did when a 
boy, and back comes the answer: ‘‘I was 


as a 


William A. 


for construction is almost helpless. Carl 
Akeley is not, for as a boy he possessed 
a toolchest. 

Another who used tools was Dr. George 
Ellery Hale of the Mount Wilson Ob- 
servatory, one of the foremost astron- 
omers, not only of America, but of the 






























course, every person has played most interested in flying kites.” whole world. Among his favorite toys 
with balloons at some time in his life. Carl E. Akeley, the inventor and big- were model engines, yachts, and other 
The light, gaily colored spheres machines that afforded oppor- 
are pretty, and there is a fas- tunity for mechanical construc- 
cination in letting a gas-filled tion. 
one go up and pulling it down When he was 10 years old, his 
again—a feeling of power be- father gave him a toolchest, and 
cause you can control it by so this became the nucleus of a 
slight a motion of the finger. small workshop that he built 

3ut the Wright boys played eight years later. He had a 
with balloons more than their lathe, a scroll saw, a microscope, 
playmates. They experimented a camera, a telescope, and other 
with different sizes and floated S . 4 tools and apparatus with which 
them at various heights, to he equipped a small laboratory. 
watch how the wind blew them. S 2 a There he began to design simple 
In playing with them, they ” . physical and astronomical in- 
never dreamed that they were s 2: 8 struments. Doctor Hale still 
to be the men to introduce, - = a uses some of the ‘‘toys’”’ of his 
through heavier-than-air planes, 2 4 6 boyhood. 
an entirely new method of trans- *,s8 « 
portation that would thrill the = 2 8 RE not these examples sig- 
world. = 3, nificant? 

I was impressed by this narra- “ ss “ As a child, I was extremely 
tive, especially, I think, because a (oe ass interested in mechanical play- 
as a manufacturer of toys, I have j a a ; things. I can remember that I 
long been interested in the effect RA. es os was never so happy as when I 
of playthings on a man’s career. UTE aa in ses ws te would pull my wagon around 
Again and again I find, in read- hic as oss town packed full of the neighbor 
ing of the childhood of famous ii si ti 1) eI ae children. I was so much inter- 
men, or In speaking with them, Se 2 ested in toys that when I became 
that they spent their play hours wi a man, ready to choose my 
with toys that had some definite ua work, I couldn’t give them up; 
connection with their later occu- so I started in the toy business. 
pations. The child who is interested in 

electrical toys will understand 
] F LINDENTHAL or better throughout his lifetime 

Modjeski, the great bridge- everything he reads about elec- 
builders of today, were to tell tricity. The boy who spends his 
you of their childhood, I’ll wager time with tools will not neces- 
you would learn that as boys sarily become a mechanic or 
they spent at least 90 per ““A toy is part of a child’s education,’”’ says Mr. Strauss. ‘‘Why carpenter, but he will, at least, 
cent of their time making toy not give children something that will encourage them to think and develop into the “handy man” 
bridges. develop their latent powers?’’ Above is a new type of educational who is equal to any emergency 

Look back at the boyhood of a ee ee ee ee ee about the house. Few realize 
John W. Davis, candidate for standardized building parts, such as walls, flooring, doorways, the great importance of play- 
the Presidency of the United roofs, and windows. These can be fitted in almost unlimited com- things in developing genius and 
States. At the age of 10 years binations and designs, from the simplest garage to a skyscraper craftsmanship. 
he was navigating toy boats on Occasionally I have watched 
a brook and organizing the ‘“‘East India game hunter, spent his playtime asa boy parents and fond 


30ating Company,” perhaps in remem- 
brance of the dashing hero of Elizabethan 
days of the same name, who had so many 
thrilling experiences on the seas. While 
marshaling his little boats into line, 
loading and unloading them, John Davis 


with tools. The gift of a folding pocket 
foot-rule, he says, gave him a big thrill, 
and with his tools he made toys and use- 
ful articles for the house. In the heart of 


a jungle, hundreds of miles from any 
source of supplies, a man without ability 


relatives wandering 
about aimlessly, just before Christmas, in 
the toy departments of big stores. They 
finger this toy and that  worriedly, 
and finally end by buying something 

anything—at the counter that is 
least crowded. 
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Ferdinand Strauss, a pioneer in the invention and manufacture of Ameri- 
can mechanical toys, is 59 years old, yet not too old to be passionately 
fond of playing with his creations, ‘“making the wheels go round.” 


passion for the creation of playthings 


of GOllheim, Bavaria. 
uate, Strauss came to America 


Such parents lose a great opportunity 
by neglecting a chance to help their 
children. A toy is part of a child’s educa- 
tion. Just as educators choose textbooks, 
considering carefully the needs of the 
child, so should the parent choose toys. 
He should think it all out 
going near a toy store. 

Johnny is 10 years old. What sort of 
toy will help him most at his particular 
age? In what sort of thing is he most 
interested — mechanics, electricity, or 
something else? And what will amuse 


before ever 


for himself and his companions— 
has been with him ever since his boyhood days in the little vineyard town 
When he was 18 years old, and a university grad- 
His first position was that of a sample 
boy for a concern that made and sold summer wearing apparel 











salary was three dollars a week. It 


This 
but a short step to the making of me 
This su 


man, and that 


achieved his greatest success 
the child is father to the 
play with should be made with th 


and his him with some of the newest 


him most? 
time? The 
play hours some way during the comir 


What will vive him the best 


boy IS going to spend his 
year. 


will encourage 


him to think 
his latent powers? 

America makes 
thing, i 
in the field of ¢ 


because it 


other country it 


chologists have demonstrated 
that children learn whil 


America is the land 


e they pla / 


ol playing enl 


was not 
who liked to play with toys tired of this work. He 
into business for himself, and popularized the harmon 


the 
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long before the young man 


eft his position. went 
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OR — 
BIT OF THE EARTH 


ORBIT OF MARS 


SECTIONAL 


VENUS 


ORBIT OF VENUS “ocuRY 
ORBIT uk ee ee 


VIEW THE ORBITS OF THE EARTH, 
AND MERCURY, LIE WITHIN THIS NESU- 


LOUS BELT. 


4APED PATCH OF LIGHT, BEFORE 
NG MONTHS, AND AFTER SUNSET 


Drawn by 


Scriven Bolton, F.R.A.S 


Copyrighted in the United States and Canada 


A 100-Million-Mile Belt around the Sun 


Does It Afect the Weather Conditions on Earth? 


By Scriven Bolton 


YNUSU 


L weather conditions in all 


+ 


1ST 


world 


100-1 


ved about 


Co 


f . 
rom 


the 


- given 


ir climate 


nhl 


t} 


ne-shaped belt 


wocter 
western 


s before sun- 
after sunset 
known to as- 
They 


has been visible in clear ski 
rise during the spring, and 
during the autumn. It is 

tronomers as the Zodiacal Light. 
explain it by saying that the sun is circled 
by a huge flat ring of matter, somewhat 
like the rings of Saturn, and extending into 
space for more than 100 million miles, far 
beyond the Earth and its orbit, as shown 
above. Its position, as seen from the 
Earth, is always edgewise; hence its cone- 


shaped appearance. The great ring is com- 
posed of a huge conglomeration of minute 
solid particles, or meteoric bodies, having 
rough surfaces, and shining by reflected 
sunlight. Like the Earth, each particle 
moves in its own elliptical orbit arouna 
the sun. 

This ring of matter appears to offer no 
resistance to the movement of the Earth, 
Venus, and Mercury, whose orbits lie 
within its boundaries, or to that of comets. 
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How Typewriter Detectives 
Solve Baffling Mysteries 


Every letter on your machine offers the expert a clue to your 
identity—Remarkable stories of a 


By Fritz Blocki 


VERY day science is performing 
feats that overshadow those of the 
famous detectives of fiction. Take, 

for example, the seemingly im- 

possible task of identifying a # 
man by his typewriting—run- 
ning down a machine-made clue. 
No doubt you read how this was 
done in a recent sensational mur- 
der case in Chicago, when type- 
writing experts were able to 
testify that certain letters that 
tended to establish a ‘‘mo- 
tive,’ unquestionably 
had been written 


ona typewriter that had been stolen by 
one of the suspects and had been recovered 
by the police from the bottom ofa park lake. 

That a criminal can be traced, cap- 
tured, and convicted through a scrap of 
typed paper, which apparently is just like 
any other piece of typing in the world, 
almost challenges credence; yet to the 
expert on ‘‘questioned documents’’ such 
accomplishments are in the day’s work. 

To him a “‘slim clue” is not merely a 
figure of speech; he deals constantly with 
quantities that are infinitely small. To 
him a difference of possibly a hundredth 
of an inch in the length of the cross bars 
of two typed ?#’s carries a graphic, under- 
standable message. Departures from the 
rules of punctuation reveal to the expert 
unmistakable peculiarities of the typist’s 
methods. The difference in shading be- 
tween two typewritten lines may establish 
as a forgery a document upon whose 
authenticity the disposition of thousands 
of dollars depends. 

Loren C. Horton, of New York City, is 
one of the country’s foremost exponents 
of this little understood science, for science 
indeed it is. Chemistry, documentogra- 


















phy (the photographing of documents), 
microscopy, photo-micrography, mathe- 
matics, and handwriting, are only a few 
of the scientific branches that the ques- 
tioned-document expert uses in his daily 
work; for it should be un- 
derstood that when the ex- 
pert asserts that this letter 
or will is authentic and that 
one a forgery, he does not 
merely express an opinion. 
He must demonstrate the 


Loren C. Horton, one of the 
country’s foremost experts 
on ‘“‘questioned documents,”’ 
who has solved many a 
baffling crime mystery by 
running down typewriter- 


made clues. He is shown 
using an instrument for 
projecting light through 


paper to examine ink lines 
of hand-traced forgeries 


truth of what he says so conclusively 
that his testimony will be admitted as 
evidence in a court of law and yet so 
simply that his processes will be under- 
standable to those who are not scien- 
tists—judges, lawyers, and jurors. 
The story that Mr. Horton tells of 
his work is thrilling and dramatic—in 
its results at any rate, even though 


those results are achieved by meticu- | 
lous care, tireless research, repeated ex- | 
periment and minute analysis—the | 
methods, in short, of the 
scientific laboratory. 

HERE is. nothing that 

suggests the detective in 


the personality of this man to 
whom each typewriter possesses charac- 
teristics as individual as the differences in 
height, coloring, features, and body con 
tours that distinguish human beings. In 
appearance he is not unlike John W. Davis, 
and he speaks clearly and decisively with 
the precision of the man 
scientific accuracy. 

“Typewriters are no more exactly alike 
than are human beings,” he told me. “All 


long used to 


new science 


normal people have two arms, two legs, 


and two eyes, yet no two people are ex- 
actly alike, no matter how closely they 
may seem to resemble each other. So it 
is with typewriters. 
dividuality, not by their appearance, per- 
haps, but by their written products, or 
their type equipment. 


These show their in- 


These are as vari- 
ous as the persons who use the machines, 
though the writing may all look strikingly 
alike to a layman. 

“‘The various styles of type on various 
makes of typewriters are not the same; 
no two sets of type made by different 
manufacturers are exactly alike in shape.” 


\ R. HORTON took up two bits of 
4 typing I had brought with me. He 
glanced at them and quickly told me that 
they had been written on different type- 
writers, though he had never seen those 
slips of paper before. Then he had me 
examine them under a microscope, and 
by comparing only two letters, the a and 
the s, I quickly noted a marked difference 


between them. The concluding curl of 
the a on the lower right-hand corner curled 
upward in one letter, downward in the 

other. On the letter s, the ver- 


tical lines that form the finish at 
the top and bottom of the letter 



















were straight in one specimen, 
decidedly curved in the other 
These little lines are called 
“‘serifs.”’ 
Tan “That gives you an idea of a 
few of the many points of differ- 
i} 
i The words below were typed on 
a machine that urposely had 


1 

' 
been thrown out of alinement to 
illustrate to the court how a 


nachine could be manipulated 


I 1 5 idiv 4 a t Th Ss 
specimen helped expose a forg 
ery n w h millions of dol 
1 
s 1 The 
tra e left show 


ee. 
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differences may be 


of the y or 


; 


in another. Other 

found in the length of the tail 

in the length of the cross bar of the 
* 


‘A very slight difference in the length 


POPULAR 


however, th 
probate. 


at it 


‘In another case 
alter a document with a machine of later the type 
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was not admitted to 
pearance 


» a man who tried to — suspicior 


at the bottom of the letter. 
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The odd ap- 
» of the resultant letter aroused 
1, and magnified photographs of 
» showed plainly the marks of 












































of this cross bar helped to expose a forged date than that with which the original some abrasive. 
will in a case involving several hundred typing was done attempted to change the “Typewriting is almost as personal 
thousand dollars \ few, years after a length of the cross bar on the ¢ by grinding penmanship sometimes, due to certain 
wealthy Chicago man died the manager it down with an emery wheel. He suc- peculiarities or mannerisms that the 
of his wife’s affairs produced an alleged ceeded, but only partly, for in doing the — typist has developed. Such clues may be 
will purporting to have been written four work he accidentally shaved the little curl found in spacing, spelling, or punctuation. 
ears after a will ‘Some time ago 
lready probate od. r an office of the 
‘I photograph- | ae f. PREY LO = e845 6789 O=- Department of 
ically enlarged this ° pe Justice was aston- 
document, taking | rt, ETT ee t, } q ps ished to find a con- 
a section at a time. - : qwer o ULO fidential letter 
The enlarged pho- ~ - ~ asdfghikl: g from its files 
OE and the ras printed in a maga- 
vill itself as seen 7 m, Bein bnm, zine. There was a 
ce SR alle ‘ Z2XC V bad ‘leak’ some- 
. : : ne td of &! ( \ ‘ where. The letter 
4 ‘ + that had been sold 
Ey te alte wah ae QWERTYUL OP= to the magazine 
or - v : a. was obtained, and 
_ Ee Nae FT ASDFGHJKL: @ was found to be a 
that must have : : xF Mp e ypewritten copy 
talon. hours Co oe 2 ey Sea ty Oe 7.XCVBIM i) of the original, the 
eareiully was the eS ae oR a : end ; latter having been 
work done that it 3 : : ' in longhand. This 
was almost impos- y, cE ek L Carbo Direct is eemuition copy 
sible to detect the ia had so many in- 
een wtth the Hua it nny TS UDUUGI iT mt ny Ds dividual — charac- 
inaided eve | ae Ss ee ; acing teristics that the 
The se magnified copies of typewritten letters, in stencil and in carbon, reveal the imperfect type faces copyist might al- 
‘AY SO, the type ind uneven type impressions that give the machine that printed them an unquestioned individuality most as well have 
f the signed his name to 
machine on which the ‘will’ was it. In breaking a word at the end 
tvped had been bent in a way t of a line, for example, he invari- 
vas most unlikely to have oc- ably inserted a second dash at the 
curred from usage. The inference beginning of the next line. Also, 
vas that an attempt had been he had a habit of following each 
nade to disguise the typewrit« «thet! Desulad SetssekGakibebla ae eee : semicolon with a dash. 
However. the writer of the docu ‘“With such personal character- 
met ould not change certain un- istics as a guide, finding the seller 
mist ble haracteristies, so [ - : cf the letter was a matter merely 
was able to name the make of Be, co sR: Ma cf elimination among those who 
typewriter use d ir preparing the had access to the copied letter. 
alleged will. 

Years after the date of is TOT only may machines of 
will’ the company had shortened } + ‘ different makes be distin- 
the cross bars of its t’s. If the. ‘ guished readily, but each machine 
were typed on a machine with from the same factory presents 
short cross bars, it would disclose : ‘ individual characteristics, some- 
that the date was incorrect; hence, times even before it has been used. 
that the will was a forgery. So it 1 have often examined a brand 
was necessary to lengthen the How many differences can you find in these lines? They néw machine and found breaks in 
cross bar on each ¢ with a graphite were written by five different persons on two different ma the outlines of a letter, or distor- 

chines—the top four on a machine of one make, and the . F : . 
ns eottens che oe & machine of another stie. Ef you tonk core tions of the serifs, imperfections 

One lette so doctored would fully you will see certain distinguishing characteristics of too small to be noticed ordinarily, 
have meant quick detection, but typewriters and typists such as differences in the strength yet tremendously important in 
with all letters penciled, it was Sfmprenions. and imperfect eters, Notce that che fain xing the individuality of that 

irtuaily impossible to prove that than the machine, for the a’s in all the other lines are alined particular machine. In other 
the t's had been lengthened. There It is by scientific study of such peculiarities that different cases machines are individualized 
were sO many suspicious p nts wri ters and different typists are identified when necessary through the type being ‘off its 
ae ted ES ayes iment to establish evidence in connection wit h disputed papers Continucd on tase 166 
; ive any bond or security for the pzove: 
» : ad seal.t 
“ ‘ aie I have herevnto set mm nd ar sea] this 
yy {2 ae3 5 
= P Ae { eal) 
” 
cic, * CPi, hs ‘Si _ 
: > us to be 
: ‘ test at paid testator, ¢ 0. + to cach of .us 
; To at the s ti slared im tO us to be 
2 S hereupon we at t} tator, 














At the a -ft is a photographic reproduction of a disputed will. Mr 


testified that every letter in this docur 


was th he inferred, to hide the fact that the 


been lengthened by pencil to make it 


Horton 


nent had been penciled over. This 
cross bars of the 
appear that the document had been 


t's had 


typed on a machine of a model that 


right is a copy of the same document. 
specimens brought out important c 


corresponded with its date. At the 


Comparison between the two 
haracteristics in the typing of the 


original document and so supplied valuable evidence concerning the will 
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Plan to Drain a New York River 
Vast Engineering Project to Relieve Traftic Congestion 


—a 
NEW CITY HALL HOUSING THE FOLLOWING oss RIVER , — ij = a oy 
DEPARTMENTS — POLICE, HEALTH. MUSIC ‘ HUDSON, RINE re ee oe : aS BRONX Sr 
AND ART CENTER. A NEW THEATER Ree ge s, oe : 
DISTRICT COULD BE LOCATED- . . a > a ae 
PUBLIC PLAYGROUNDS AND HIGH — ’ oe a ™ tnt he 
SCHOOLS FOR THE FOUR BOROUGHS ON [> > #.iigraih 2 = ot. ame 
THE EAST AND WEST SIDES OF THE eee a . 
BOULEVARD 
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UNDER THE BOULEVARD WOULD 
BE PARKING SPACE FOR AUTOS, " 
SUBWAYS CONNECTING THE 
TRANSIT SYSTEM OF THE FOUR 
BOROUGHS, EAST AND WEST “ 4 : a ‘ ‘ ‘ ; i 
RAMPS AND A HEAVY =a 2 ‘al Wipes 
TRUCKING TUNNEL “i — oY lw hag ; : Si: ; 
& ° Ss - pws sd] 
. d \ BRONX i” 
>} POPULATION ~—__) 
$40,544 ¢ 
| * 
4 a — 
\ \ } 
a i 
' 
CONCRETE (3rB] | 
RETAINING 213} | 
WALL x} >, | 
ince AED Bie y 
tS} 
Laz} 
15 c 
1. L2— |} > 
b< je > 
i BSI! 
iy HS Oo | > 
my ’ 4 ; * J —EN D 
— Wy ge oe : al \ 228 | ‘ 
SIDE OF PROPOSED + 3 4 2 
2 BOULEVARD wiit . ' : az? | $ 
BE A SO-FOOT 3 5 as 
Se VENTILATING snart Sy 1Z4 a 1 BROOKLYN 
SS a Is 2 % yy BAPOPULATION 
> AS ef ) | % SMILES ‘2,156,780 
P r, | % 4 F elon 
$ ~ 4 7 BLACK INDICATE 
iv @ % LOCATION OF PROPOSE E 
~— + NCY. BOULEVARD 
% papi y- gape 
> 2 ———_ ee (48 
VEHICULAR AND PEDESTRIAN Gace eitinnasl ~. 
TRAFFIC MAY EITHER 
ENTER OR LEAVE THE Map and perspective drawing of 
BOULEVARD AT ITS cater rs ’ ae 
SOUTHERN END VIA the project. The Harlem River 
| DELANCEY ST.,.N¥,OR would provide a ship waterway from 
| BEDFORD AVE ,BALYN the Hudson to Long Island Sound 
“7 eo " while i can i] VA « 1ild t ve access t 
& J 1ica Bay the Atlantic Oce 
< 
> 
tween the Manhattan and the Brookly 
. oS ss docks bridged with leve é } 
steel uprights. Thus Ww 1 be provided a 
vast traffic center « y 
yrougns. ¢ I if 
NCREASING traffic congestion in commissioner in charge of traffic, and is moval of noisy elevated 
Greater New York City, which is under consideration by municipal author- From the river bed wo 
causing a loss estimated at more than ities. If carried out, it undoubtedly will way lines, lar suby 
$1,500,000 every day, recently called be one of the most tremendous engineer- conduits, city equipment department 
forth this vast plan of draining the East ing feats ever undertaken. parking spaces, and p te and 
River and converting what now is a busy The project calls for erection of two garages. On the 
waterway into a five-mile system of auto- concrete dams—one at lower Manhattan 100-foot boulevard 
mobile and motor-truck highways, sub- near the Williamsburg Bridge, the other trians. Ramps w 
way lines, parking spaces, and city centers. where the Harlem River joins the East traffic And midway alons 
This particular idea comes from Dr. River near Hell Gate. The river then thoroughfare would be erecte 


John A. Harriss, special deputy police would be drained, and the 500 feet be- ing city hall and community center 
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Deer, 
pilenti 
ful in Ireland 
and on the 
Continent, 
antlers 
ching 80 

and 


Irish 


once 


The Caenopus 
below) was an 
ancestor of the 
horned rhino- 
ceros. It lived a 
million years 
ago, and was 
ibout the size 
of a Jersey cow 
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«/* They Once Lived 


If the Animals of Today Kept 
of Prehistoric Monsters 


The hairy Masto- 
don roamed the 
United States be- 
fore the last Ice 
Age, ages ago. 
Some believe 
these beasts were 
hunted by men of 
primeval times 












Fierce Saber-Toothed Tigers preparing to attack the Giant Sloths, 
pictured opposite. Above the tigers sit great prehistoric vultures 
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Before the Rockies ex 
isted, and when Colorado 
in Our a ar was as flat as Kansas, 
aah the terrible Brontosauri, 
6 G or Thunder Lizards 
ue G oo made the western Unite 
Family Albums, These Pictures os ‘ States their headqua 
a ters. I diles and os 
/ y hoe triches are the nearest 
Might Appear in Them A calontee Sclaateeeagene 
: ; monsters that once dom 
inated the earth. _ The 

Thunde i 

feet long ar 





she hug I 
alled ‘ ho lt 
(be low)co uld 


Two million years 
ago the strange 
Palaeosyors (below 
browsed in grass 
Ground sloths living now are small surviving cousins of these ~ spel — F 
clumsy monsters of past ages. Embedded in their tough hide loiaes f aiieed in 
were thousands of round pieces of bone, forming a coat of Wyomi xa 
armor. Even this was not protection enough from the blood- sa ; 
thirsty saber-toothed tigers pictured on the opposite page 
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Arthur J. 

White (left) 
and Louis E. Mitchell 
with the remarkable 
machine they made 
possible for making 
tipless electric lamps. They 
stole a march on the labo- 
ratory and did what experts 
thought to be impossible 


They Did the “Impossible” 


How Two Mechanics 


By George Appel 


OUIS E. MITCHELL and 
J. White, 
Lamp Division, 


Arthur 
Nela 


‘] 
Cleve- 


foremen in the 


Nela Park, 


land, Ohio, recently were given awards 
the General Electric Foundation, 
established by Charles E. Coffin in recog- 
nitio of out inding ser ice pe rformed 
during the year. 
. 1 ’ 
The iwardas Vere pestowed 10 a? 
€ eme i yu ide the industI 
Ve ) t ) ed ret one that 
marked epor el light- 


rue tipless lamp. 





é x AU i 
} ear ¢ ¢ menters j sought 
ry € rr at r e sI rp t oY 
} » licht The , wW S 
end ol lg i | V 
tT T ee i TIY rf Seé 1e¢ ( 
7 ; " + + } 7 
wi I 1] . 
1 ¢ 
I , t o 
i IS€ ! al r ¢ ge ( 
S rma tac ¢ | erward 
. — 
] t ‘ and < t( e hings 
a . 
VA OTE . I I tipped im} 
~ ae . 
ve complicated hand 
p 1, 
process tnat 1S SlOW and expensive Alto- 
a eee re ee ee Sa San Poe on 
getne the tip nad been a prime nuisance. 





Made Tipless Lamps when Experts Failed 


A remarkable feature of the success of 
Mitchell and White is that experimenting 
is not their business. They are employed 
to work out production methods in lamp 
manufacture. After experimenters in the 
Nela laboratories have developed a new 
type of lamp, and after engineers have 
developed the machinery, Mitchell and 
White take hold, organizing the shop sys- 
tem and training the key workers. 

In the matter of the tipless lamp, they 
stole a march on the laboratory staff and 
did the job some experts thought was im- 


possible. 


w= BOTH have been interested in 
tipless lamps for a long time,”’ 
Whit 


lite told me. ‘A little more than four 
years ago, we had some idle time on our 
hands between organization and we 


1 1 
caer ded to see 


jobs, 
what we could do about 
those tips. 


*“We tried all the 


inating the tip, 


old methods of elim- 
to see if they furnish any 
practical ideas, but we found they all had 
drawbacks that overcome.”’ 

Mitchell, who is round faced and jovial, 


couldn’t be 


and White, who is slim and thought- 
fully solemn, spoke alternately, each 
supplying points the other overlooked. 


es HEN we thought of running a little 

tube up through the base,” they 
continued. “‘We thought if we could con- 
nect a small tube to the inside of the lamp 
through the glass standard that holds the 
filament, we could exhaust it through 
that and seal it. 

“The idea looked good, but we hit a 
snag trying to carry it out. The tube 
could be welded in, but we couldn’t find 
any way to punch a hole through the end 
to the inside of the lamp. I’ll bet we tried 
a hundred ways of doing it, mostly differ- 
ent ways of poking it through with wires. 
None of them worked. 

“Then we tried air pressure. We 
sealed the extreme end of the little tube 
and heated it and brought the end and the 
standard to a plastic state by heat. Just 
as we thought, the air confined in the 
little tube expanded enough to blow the 
hole through. But it wasn’t a good pro- 

Continued on page 167) 

























By 

Charles 
Mallory 
Williams, M.D. 


NE cold day last winter a 

man came into my office 

complaining of  trouble- 
some itching of his hands. 

‘“‘] suffer this way whenever we 
have a cold spell,’? he told me. 
‘* At other times I am not bothered. 
I don’t know how to account for 
at.”’ 

On examining him I found the 
skin very dry, with a few tiny 
scales where he had _ scratched. 
The skin was extremely irritated, 
but there was nothing radically 
wrong with the man. He simply 
didn’t know how to take care of 
his skin—in short, didn’t know 
how to wash himself—in cold 
weather. He had exposed his hands to 
the cold and wind until they had become 
dry and scaly. Then he had aggravated 
this condition by further drying his skin 
with hot water and strong alkaline soap. 

There is nothing unusual in this case. 
Few people understand how to protect 
and care for their skin in the cold of win- 
ter. The result is evidenced in the in- 
creasing prevalence of chapped hands 
and wrists, cracked lips, itching legs and 
chilblains in these days of silk hosiery, 
iow shoes, liquid soap, and paper towels. 


NOWLEDGE about your skin, its 
structure and its functions, is ex- 
tremely important, because its condition 
has a vital bearing on your personal 
health and comfort. Briefly, the skin 
consists of a tough layer, like fine leather, 
which serves to protect the flesh beneath 
from injury and from cold, and to sup- 
port the nerves and blood vessels, oil 
glands and sweat glands that run through 
it. Above this layer is a thinner, softer 
layer, the part which we can see and 
touch. This is constantly wearing away, 
and as constantly renewed from below. It 
has no nerves nor blood vessels, so a slight 
njury produces neither pain nor bleeding. 
Also a slight injury leaves no permanent 
scar. In fact, every time you wash or 
shave, some of this surface layer comes off. 
The oil and sweat glands supply oil to 
keep the skin soft and pliable. The 
sweat glands, besides supplying a little oil, 
secrete water in quantities, depending 
n the amount needed to cool the body 
by evaporation. 


Do You Know 
How to Wash Your Hands? 


» Most of us don’t—How 


to care for your 
skin in the 
winter 


What happens’ when 
you go out into the cold? 
First, the blood 
contract, causing pallor; 
the skin feels cold and shriveled. Then, 
if you are fortunate enough to have good 
circulation, the blood vessels dilate again, 
causing a flushing and a feeling of warmth. 
At the same time, the secretion of sweat is 
checked, to heat that 
would be caused by evaporation of the 
water. The skin becomes dry, partly be- 


vessels 


prevent loss of 





The Mistakes We Make 


.y. rOR WILLIAMS, a 
famous New York author- 
ity on tl | skin, 


c Cal&t I thie 
Say t I f ) - 
selves mu f the sl 
tation f wintertime by too 
much Map a d water < nd t ) 


_ ] } : 
MLuLe. « thing. 


He points out the mistake 
most of us make and tells 1 
1 pie | 4 
how 1 avoid them. 

ii Sa : 

Hi aGVice ik zz! al ll [- 

; A 
tance to: ti isands who suftter 
; é ; 
needlessly in cold weather 
THE Epiror. 











ge ir id 
ner i 
be are 
ot % 

ig 

cause ies Sweat 1s ecreted, a 

partiy because what ttle veat 

is formed is evaporated rapidly | 

the warmth of the body and the dr 


ness of the winter air 


F THE expos 
there are cl anges in tne tormatior 
of the 
comes more horny 


ire 1S repeated olte 


outermost layer, which be 
than usual, and 
probably there are changes also in the 
oil glands. All these 
increased by 
evaporation more rapid and increas¢ 


he sensation of cold. There result, then, 


aiterations 
: } whial | 
wind, Which makes 


Tt 


the sensible effects with which we are 








familiar. Theskin of the hands, especial] 
over the knuckles, becomes a little 
thicker than usu: and feels dry a 


harsh the surface, 


and if these are not shed as they normally 


Fine scales appear on 


would be if they had not been toughened 


by the cold, they turn a dirty gray. 


This change in color appears especial 
over the elbows and knees, and on the 
SKIN of the legs just above the shoe-t ps 


You needn’t try to wash this 
off, for you will only 


dirty cok 


make the skin tender 





We! cold has a somewhat different 
effect. If you ar ru! low? 


physically or if your circulation is po 


long exposure to cold and wet, like st 


ing in wet shoes in the slush of spri 





] 4 sid: aad , 
may lead to chilblains. These are dus 
oa : +] — p . 
Sweilllngs in tne SKIN, uSUally on tne lee 
put some me ( t i whit 
ind burn abon hen the s 
varmed, Dut en ( ¢ t 
come I Vy comie pie Vv r tne 
( } | ‘ "oO te ey ‘ 
f ] ed, ( , t ¢ 
€ are IlKé O l! rm we 
pi 1eS 
If you want to avoid : ese eX r 
( nter and « 
DV protecting your s as lar aS possible 
1 ’ 1 
ot aon tf ¢ ( rr 
itely, vour lace tougn, and probal 
wont give you n ( ( 
are cursed with a particularly sensit 
=. 4 
SKIN ther ou ma get Cré ed Dp 
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you aren’t careful. Try to keep your’ important things to guard against is an 


hands and feet always warm and dry. excessive use of strong soap. Strongly 
Wear woolen or fur gloves if necessary. alkaline soaps, notoriously injurious to 
Above everything, protect your feet the skin, are doubly so in cold weather. 


Even good neutral soaps may be too 
strong for a very dry skin, and there are 
many people who find it impossible to take 
a hot bath more than once a week in 
winter on account of the intolerable itch- 
ing it produces. A cool bath is better, for 
it does not remove so much of the natural 
oil of the skin. 


F YOU find that a hot bath with soap 

makes you itch all over, and especially 
where the clothes rub or press upon the 
skin, try a warm bath without soap, and 
if you are still uncomfortable, try the next 
time, a cold bath. 

Each individual must determine the 
temperature and frequency of his baths to 
uit his own needs and comfort. Wash 
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After washing, rub in a little of a good 
hand lotion. One of the best known is a 
mixture of equal parts of glycerine and 
rose-water. This will do very well for 
most people, but there are some who can- 
not use it, for they find that glycerine is 
very irritating. A lotion that can be used 
by almost every one, is an emulsion of 
olive oil made up with tragacanth. A 
small quantity of this should be put on 
the skin and rubbed in until it disappears. 

In some cases a good cold cream, or 
similar preparation will serve better than 
any lotion. Some people, too, find that 
pure olive oil does as well as anything. 
Whatever is used should be applied after 
every washing, before going out into the 
cold, and again on coming in. It is better 
to use a little very often than to use a 
great deal once or twice a day. All that 
has been said applies particularly to the 
hands, because they must be washed more 
often than any other part of the body, 
and are most apt to give trouble. 

Next to the hands, the part most fre- 
quently affected probably is the six inches 
of skin above the shoe tops. There are 

two reasons for this: 
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ar ks the skin 


from the we Che 
( 1 ot yu ors of 
co Sé ne great= 
. e of € 
s ) ou 

} é co! ae € 
T je eve yu 
< OUS¢E e 
inere S excesslve 
aryness T ou 
have mos ) fear. 


] REMEMBER 


) Tl pa i ; 


troubled with skin 








first, it is often in- 
sufficiently pro- 
tected by clothing; 
and, second, the cir- 
culation in the lower 
part of the leg is 
very often sluggish. 
If the local circula- 
tion is poor, the 
local nutrition is 
poor, and a poorly 
nourished skin will 
itch, chap, crack 
and become infected, 
where a well nour- 
ished skin would re- 
main healthy. 


EEP the legs 

warm by proper 
clothing, and help 
the circulation by 
proper exercise. For 
a local application, 
the lotions and 











rritation, who 

couldn’t account for 

aw Bae Sok. Bin Much suffering from skin troubles always follows bitter winds such as those 
ee ee = depicted in this New York street scene, says Doctor Williams. Too much 
SKIn Was ilke parcn- washing with soap and water, and inadequate clothing are responsible. Wash 
ment, her hands and yourself carefully, clothe yourself warmly enough and you need not suffer 
wrists chapped, and 

the linings of her nose and throat dry. muchas you please; but if you are cursed 
She said she always was careful to pro- with a skin that gets dry and harsh in 
tect herself against the elements on the cold weather, cracking easily, beware of 
few occasions she ventured out in winter. soap and water. 

On questioning her I found that in the You can avoid a good many washings 
heating appiratus of her home there was of your hands by keeping them clean in 
no provision whatever for supplying the first place. For example, wear gloves 
moisture to the air. Cold air cannot hold whenever you have a particularly dirty 
as much water vapor as warm air, and job to do, such as oiling an automobile or 
when winter air is raised from 20°F..to tending the furnace. You can’t get along 
70°F. without any provision for supplying without washing, however, so the method 
moisture, its relative humidity becomes of washing and the after treatment are 
as low as that of the desert, and evapora- important 
tion from the skin is correspondingly 

rou can improvise to W ASH with warm, rather than hot 

use and office moist, water, rinse the soap off com- 

water on the radia- pletely, especially if it is liquid soap, and 

t chapped hands. dry the skin quickly and thoroughly im- 

sure your furnace mediately afterward. A wet skin is a cold 

umidifying the air skin, and a cold skin chaps. In using 

If it has not, almost any furnace expert paper towels be sure they are sufficiently 
can remedy the defect absorbent. If necessary, use several to 


Protection of the skin means more than dry your hands. A clean, soft, dry towel 
wearing warm clothes. One of the most is the only kind that is really satisfactory. 








For frostbite, the old-fashioned remedy of 
rubbing the frozen member with snow is as 
good as it ever was. In this way the flesh 
thaws gradually and circulation is resumed 


cream above mentioned are useful. Also 

there is an old-fashioned country remedy 

that often is successful. This is toruba 
(Continued on page 170) 
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The Biggest of Their Kind 


Have You Ever Seen Anything to Equal Them in Size? 


Fa 


Machinists in the Philadel- 
phia Navy Yard who helped 3 
to turn out this mammoth 
gear wheel claim it is the 
biggest gear in the United 
States. It weighs 70,000 
pounds, and was installed as 
part of the powerful machin- 
ery of the U.S.S. Dobbin 





A tall =Philadel 
phian can’t begin 
to reach to the top 
cf the circuler saw 
shown at the left, 
said to be the 
world’s largest. It 
measures nine feet 


om | 


in diameterand 


veighs 795 pounds 





Nearly three times as tall as a 
six-year-old child, the Orien- 
tal vase (below) has been ac- 
corded the world’s record for 
size. Santa Barbara, Calif., 
claims it. Have you ever 
seen a vase as big as this? , oa 

Henry E. Sill 

cocks, of Wal 

tham, Mass., 
claims the ball of string 
he has wound is the 
largest ever made 






ment of the 
Interior. It 
weighs 7000 
pounds and } 
takes a pictures <= 
a yard square. 
It is operated 
by electricity 
































































By Raymond J. Brown 


YANTED: $100,000.000 to assure 
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i ma is Sir Charles . 
K.C.B., F.R.S., the noted Briti 


to whom we are indebted for the present- 
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recor 


steam 





ing instruments of 
p* wer- 
generating plant to be 
operated by natural 
steam from underground. 
For this plant, at Healds- 
Calif., engineers 
tapped an enormous sup- 
ply of steam by drilling 
only 300 feet into the 
ground. The heat at the 
bottom was more than 
600 degrees, and at the 
surface about 350 de- 
grees. The steam pres- 
sure of the plant ranges 
up to about 70 pounds 


America’s first 


burg 


day widespread use of 
the steam turbine. The 
way in which he pro- 
to make man 
forever independent of 
coal, oil, and other 
similar sources of power 


poses 


is by sinking a shaft 
12 miles deep and 
drawing out the tre- 


mendous heat of the 
earth’s interior. 

Now you may raise 
the objection that were 
such a shaft to be sunk, it would be im- 
possible to distribute the resulting power 
over the whole earth. That is true, today, 
but you must not forget that engineering 
skill has not reached its limit yet. Power 
today is carried over distances that a 
quarter of a century ago would have 
seemed unbelievable. 


Sir Charles A. Parsons 
and father of the steam turbine, who declares the world’s heat 


and power problems « 
shaft and tapping 
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Endless 


/ Twelve Miles 
“We Can Tap It for 


HAT better electric generators, more 

efficient storage batteries, new 
methods in wire transmission and even 
radio transmission of power can be ex- 
pected in the future scarcely need be 
said. Certain it is that if engineers find 
at their disposal any such tremendous 
source of power as lies in the crust of the 
earth, they will prove capable of de- 
veloping ways to utilize it. 

It was almost 20 years ago that Sir 
Charles first brought to the attention of 
science the possibility of utilizing the 
earth’s interior heat for the de- 
velopment of power. At the time 
the suggestion was regarded as an 
interesting scientific speculation. 
Hundreds of scientists since then 
have discussed the proposal and 
studied it from a theoretical stand- 
point. Meanwhile, though, Sir 





K.C.B., F.R.S., noted British scientist 


suld be solved forever by sinking a 12-mile 
the tremendous heat of the earth’s interior 


Charles quietly experimented, until now 
he has been able to announce that it is 
thoroughly practicable from an engineer- 
ing point of view, and that the only bar to 
beginning work immediately is the money 
necessary to finance the project — 
$100,000,000. 
Surrounded by a 


group of famous 











December, 1924 


Power 


POPULAR SCIENCE MONTHLY 


Under Our Feet 


$100,000,000,” Says Noted Scientist 


American and European engineers in New 
York City recently, Sir Charles offered 
full technical details of the methods he 
would employ. 

His shaft, he said, would be 20 feet 
in diameter and lined with granite, for 
experiments had shown that such a shaft 
would not cave in. The shaft would not 
be one continuous straight tube for the 
12 miles of its depth, but would be sunk 
to successive levels as the shafts of deep 
mines now are sunk. Thus it would be in 
effect like a flight of stairs. 

For two miles or so ordinary engineer- 
ing methods would suffice. Then the 
fierce heat and the tremendous strain 
that would be placed on the cables used 
in hoisting materials to the surface, would 
require extraordinary methods. It would 
be necessary to pump out the heat and to 
utilize special cooling devices to prevent 
the melting of the boring tools. It would 
be necessary to run the shaft horizontally, 
or at least at an angle, for a time to avoid 
the possibility of the cables snapping from 
their own weight. 


“Yl * DON’T know what lies in ihe 

center of the earth, but we ought 
to,’ declared Sir Charles. ‘‘It is an ex- 
ploration of much greater importance 
to mankind than the exploration of the 
polar regions, so many possibilities of 
practical application may lie beneath our 
feet. Aside from the likelihood of a 
shaft in the earth’s crust solving our 
power problems forever, it is altogether 
likely to reveal the existence of new 
chemical elements and metals heavier 
than any we know, forced far down in the 
earth’s crust by the force of gravitation. 
If there are such mineral substances 
there—remember, I can only speculate in 
this regard—some of them undoubtedly 
will prove useful. 

“Geologists could point out to us the 
best place to sink our shaft if we had the 
money to finance the undertaking. That 
much they have learned 
about our earth from 
the study of earth- 
quake waves. I have 
done nothing as yet in 



































the way of seeking fund 
be an admirable thing if one of our 
multi-millionaires were to let his philan- 


} + ] 7 f 4 
thropy take the torm of financing so im- 


portant a subject. But it would be better 
still if the great nations of the world wer 
to join in supplying the means to carry 
out an undertaking that promises such 
important results io generations of men 
to cone.”’ 

‘ ELVE miles is not a long distance 
- A locomotive, an 

airplane or a good auto- 

mobile can traverse it 

without strain in as many 

minutes. But drills bit- 


ing into the crust of the 
earth would require at 
least half a century be- 
fore they had penetrated 
to a depth of 12 miles! 
Were the work to begin 
today, men would be 
awaiting the dawn of the 
twenty-first century be- 
fore it could b com- 
pleted! 

Does that 
mean, though, 
that it is, after 
all, merely a sei- 
entist’s dream? 

Not at all, if 


we are to accept 


the opinion of 
typical con- 
Serviati ve, 
practical en- 
gineers. There 


is, for example, 
E. W. Rice, Jr., 
honorary chair- 
man -of the 
Board of Direc- 
tors of the Gen- 
eral Electric 
Company, one of 
the foremost 
power engineers 
of the world. 
Only recently we 
find Mr. Rice 
urging a con- 
gress of tne m«¢ 

( 

page 159) 
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HUGE POWER PLANT - TURBINES, GENE- © 
RATORS,ETC.. FROM WHICH HEAT - 
THE EARTH WOULD SE DISTRIBUTED AS 

ELECTRIC POWER i 


BELOW DEPTH OF TWO MILES SHAFT 
WOULD TAKE THE FORM OF A FLIGHT OF 
STEPS IN ORDER TO PREVENT CABLES 
USED IN CONSTRUCTION FROM SNAP- 
PING UNDER THEIR OWN WEIGHT 
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” DETECTOR GIVING GOOD 
(SIGNALS UP To 490 YARDS 






LEADER CABLE GOING. OVERLAND FOR GUIDING 
mais AIRCRAFT 
Nes ere rae “F 





SURFACE OF THE SEA 
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EACH CABLE WILL GIVE OUT A 





THE SIGNAL GROWS IN DIFFERENT NOTE ,THE NOTE OF “ 
STRENGTH [IN THE DETECTOR THE INWARD LEADER CABLE , 

NEAREST THE CABLE; IN THIS BEING QUITE DIFFERENT = ~- = 
THE NAVIGATOR KNOWS WHETHER FROM THAT OF HE eee 

HIS SHIP 1S. TO PORT OP STARDROARD.. coup WARD CP Bi 
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SEA BOTTOM 








HOW THE DEVICE WILE-RE FITTED TOASTERMER. Tosi ue aw OF DETECTING cone 7 POSITION = 
FOR STEERING IWFOGGY WEATHER a ! 0E OE A STEAMER. ~ 











A New Electrical Pilot for Ships 


Submarine Cables Build Pathways of Safety in the Sea 





UST as wireless is proving an invalu- Mr. Davis’ interesting drawings above pilot house. When the ship is directly 
ble aid guiding airplanes safely show the operation of the system. Anin- over the cable, the signals in each coil 
through fog and storm, so electro- sulated cable is laid on the sea bed along system are equal in intensity. But if the 
magnetic waves now are being employed the course the ships are to follow. This ship moves away from the cable slightly in 
-essfully to direct the course of ships cable carries alternating current gene-_ either direction, the signal in the coil 
sea in any kind of weather. A new rated by a land station or lightship. At nearer the cable is the stronger. Gradu- 
tem of submarine pilot cables, by the sea end of the cable is a large metallic ally, if the ship continues to move away 
v] elect irrents are set up in sea plate, causing a return electric circuit from the cable, the signals in both coils 
te n ( way for through the sea water. become fainter and fainter, finally disap- 

S he recently As the alternating current passes pearing. 

yut it peration in Ambrose through the cable, it induces electric cur- 
Channel off New York and at Ports- rent in the water, the density of this cur- HUS, simply by listening in, the pilot 
I t England It was announced a_ rent being at its maximum in the imme- can steer his course safely through 
ro that ther of the cables diate vicinity of the cable, and becoming the thickest fog. The signals are good up 
tween Boulogne weaker as the distance from the cable to a distance of about 400 yards from the 
i the Eng vast Further interest increases. cable. 


ew device has be aroused by The same principle recently has been 
recent grounding of the Channel i>" EACH side of the ship is a coil of | applied in land cables for the guidance of 


mer Newt the Dieppe wire that acts as a detector to pick aircraft. It was announced not long ago 
France, an accident that experts say up the electromagnetic impulses above _ that the first section of an overland pilot 
might | bee yvrevented by the opera- the cable. These coils are connected with cable from Paris to Boulogne, France, 


tion of the pilot cable. amplifiers and with telephones in the would be ready for operation by next May. 
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New Masks for Peacetime Uses 


Strange windowed helmets cut down casualties in industry, 
shielding workers’ faces from glare, heat, and fumes 

















Improved 
helmet 
and face 
shield for 
firemen 























The fact that 200,000 indus- 
trial accidents result in eye 
injuries in the United States 
each year indicates the need 
of masks, helmets, and gog 
gles such as pictured here 
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a = 
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Above is an oxy- 
gen mask for mine 
rescue work. The 
rawhide helmet is 
fitted with a fire 
proof mica panel 


Protection of head 
and eyes from fall 
ing debris is giv- 
en by the helmet 
worn by the man 
at left. This hel 
met, with gas 
mask, is designed 
especially for use 
in fighting fires 








out face shields such as these Th t 
inspection shield right contain l i | indows 
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Old Mis SSiSS 


ippi Boat Now a Power House 





a4 HE ing heart of this old Missis- near the bat There ee ies 
sip steambo her engine—had power and heat for one of the company’s 
valuable e in it after her worn body, oh iy igh sarge Two fire men, each of 
agea | ) strenuous ye s, no longe whom is called ‘ ‘al »tain,’’ constitute her 
ould t ‘ e great stream. crew Sa — salute her with their 

So her owners, the Standard Oil Co., of | sirens, and the crippled but game old 
Louisiana, put her on stilts in the water veteran always sounds a throaty answer. 


Double-Barrel Shotgun Fired like Pistol 


W HA l is claimed to be the smallest The gun is a double-barreled one, 
20-gage shotgun in the country is measuring 16! inches over all. It shoots 


shown here in the hands of Arthur J the regulation 20-gage shells for field 
MacDowell, of Philadelphia, Pa., who 
iped weapon. 


shooting or ‘clay target competition. 
Loaded with buckshot it is said to be 
deadly at from 40 to 
60 yards. 

Mr. MacDowell, 
who is secretary of 
the Pennsylvania 
Railroad Gun Club 
and is considered one of Philadelphia’s 
best trap shots, says he designed the gun 
primarily to be of use to motorists touring 
in lonely, out-of-the-way sections of the 
country. 

It will take a nervy highwayman to 
look this double-barreled pistol in the 
eked eb m ecetection muzzle without making for cover or 


for the motcr tourist stic cing up his hands. 


is the designer of this odd-sh: 






Arthur J. MacDowell 
firing the ‘sawed-off 
shotgun 





which he 


Ontario Trapper Drives Team of Wolves 


A TRAPPER of northern Ontario, at first securely muzzled. After a 
- Canada, Joe LaFlamme, recently trials he removed the muzzles, and the 
ceeded in what is said to be the first wolves, sensing freedom, bit fiercely at the 
attempt to tame and harness a team of harness in order to break away. But 
timber wolves He obtained the two LaFlamme, anticipating this, had sub- 


stituted chains for leat 1er, and after inef- 
em carefully, and finally tried them out, fectual biting, they submitted. 


yes Wi i ey were young, raised 
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Invents Giant Camera for 
Long-Distance Photos 


N ANY times ground rules prevent 
4. camera men from getting pictures of 
the slide to second base, or the touch- 
down, which is the most thrilling play 
of the whole game. M. S. Walker, 
photographer for a big New York news- 
paper, was disappointed a few times, 
then made for himself a giant camera 
which, he says, will snap objects 300 
feet away. 

Measuring five feet long, this monster, 
which is said to be the largest practical 











Long-distance camera and its inventor 


newspaper camera in the world, weighs 
100 pounds, despite the fact that it is 
made of aluminum. 

The lens, the secret of the camera’s 
power for bringing subjects at long dis- 
tances up to the equivalent of 20 feet for 
smaller cameras, was manufactured in 
Germany. It is a copy of lenses used 
by German airmen during the war, long 
kept secret by them from the rest of 
the world. 

It takes two men to manipulate the 
camera, which rests on a tripod made 
like a battleship’s gun pivot and is 
capable of being revolved or moved up 
and down as necessity demands. 
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trapper, driving his team of real neee wolves across the snow in the wile of nertheen Ontario 
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One-Arm Steeplejack Hangs 
on with His Teeth 


LINGING to spires and flagpoles 
high in the air is a job that takes 
more than ordinary courage at best, but 
Henry Wernsing, a steeplejack in Balti- 
more, Md., does it with only one arm. 
When blood poisoning set in his left 
arm, necessitating its amputation, he 
1 wouldn’t change his job, but went on 
filling his contracts. His right a 
seems to have developed the strength of 
he missing member and with the nid of 























t 
F his strong teeth and jaws, Wernsing 
keeps on climbing. 
7 a y 
= 400 Ye ars “Old L ook like Toys Now 
HE past and present were put into modern engines of warf the; ‘ked 
startling contrast recently at Fort ike odd little toy in} The photo- 
Hancock, New York, when Frank Lloyd, grap hows a modern field piece and 
a motion-picture producer, set out three these old cannon side by side, the latte 
old-fashioned Spanish, English, and Cor being muzzle-loaded by a boy dress¢e 
sair cannons of the sixteent} century the style of the period ‘ 
When placed alongside some of the wet gue. 
Rome to Have the World’ 
Tallest Skyscraper 
TALY soon will have the tallest sKY- 
scraper In the world —more than 300 
feet taller than the Woolworth Building 
in New York City—if a recently reported 
decision of Premier Mussolini is carried 
| into effect. The huge structure will be 
| built on plans drawn by the noted Italo- 
a Argentine architect, Mario Palanti, who 
The one-arm steeplejack at work ; ; ’ , , 
already has erected several colossal 
buildings in Buenos Aires. 
Light Colors Aid Growth Palanti proposes to erect in Rome a 
structure with 88 floors, 1100 feet high, 
JOUNG animals, and presumably chil- with a frontage of 1000 feet. It would 
dren as well, grow more rapidly in contain 4500 rooms, 100 large halls, a 
rooms with walls painted in light, cheer- huge theater, a gymnasium for the train- 
ful colors than they do in dark-painted ing of Olympic athletes, and a concert 
; apartments. Such is the conclusion of hall. It would be the Roman community 
Dr. H. A. Gardner, of the research labora- center. The general plan is in the form 
tory of the Paint Manufacturers’ Asso- of a pyramid, with a massive ba Lrrow- 
ciation, as the result of recent experi- ing to a high pieerotet tower. 
ments with guinea pigs. His experiments The Woolworth Building, at present ss = 
showed that pale blue, white, and light the tallest in the world, has 51 stories and Cricket Umpire Carries a 
tan were most conducive to rapid growth. is 792 feet high. 


ihe ln Bi oh AN ae ae bs t ce of Watches 
The World’s Largest and Smallest Steers Ope ‘KET is a popular sport in Eng- 


rset gy a watch a neces- 
Wuat are said So SITY. Bu it the two don’t mix. Therefore, 





to be the x! F. A. Greer , a well now? Lewisham 
world’s largest and cricket umpire, solved the difficulty and 
smallest adult bo- added to his popularity by having a 
vines met recently, special vest tailored with as many wat 
and were photo- pockets as possible, 
graphed together. photograp! He « t . 
The giant is re- coat,’’ and he ean « take ( i 
puted to be the doze timepiece ‘ ) 
world’s largest game eul 
teer. He is a full- 
ilooded Texas 


New Gasoline Substitutes 
wo new substitute 


longhorn, weighs 
1200 pounds, and 
six feet four 














IS ce r hee 1 r 
nehes high. The ‘rench chemists. It 

, midget comes from vba is lignite coke ar 
. dairy strain and other is made from animal and vegetable 
is only 24 inches decimate Snot fats heated with chloride of magnesium or 


Giant steer more than six feet high, and midget only 24 inches sodium, ihe process said to be IN pie. 
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Scientific Lighting Creates Spectacular Color Displays 
















producing 


spectacu lighting effects 
ttr ed ré d crowds to two 
rge Eastern expositions this 
yea the State Fair at Syra- 
cuse, N. Y., and the Agricultural 
Fa r al Brow ton, Mass Fea- 
tures of eacl exposition were 
massive columns studded with 
jews ls and adorned with festoons, colored 
smoke, and electrical fireworks, all painted 


beautiful colors by bat- 


Windows Facing South Get 
Most of the Sunlight 
WINDOW on the south side of a 

A building will get, in the course of a 


, 45 times the amount of sunlight that 





a window on the north side will receive, 
according to exhaustive experiments 
r--ently conducted by William Kunerth, 
associate professor of physics at lowa 


State College, Ames, Ia. 

Mr. Kunerth’s experiment does not in- 
laylight, only sunlight. While th 

1orth window is getting one unit of sun- 





clude da 


e to 45 for the south window, the east 
: a ; 
low receives 27 units, and the south- 


ast window gets 38 units, according to 
Mr. Kuner-h’s calculations. 
When the sunshine strikes a window- 


glass at too sha 


arp an angle, the sunshine 
reflected and hence does not penetrate 


he room, to make it warmer. 


plays, 


many colors, 


HESE two dazzling night dis 
towers glistening with 


recent state expositions by means 
of giant searchlights, playing their 
beams upon thousands of polished 
jewels. The display at the left 
was created at Brockton, Mass.; 
the one below at Syracuse, N. Y. 





teries of giant searchlights using nearly 
quarter of a billion candlepower in e: 
instance of this modern decoration. 


NEWLY in- 
4 vented cam- 
era makes it pos- 
sible to photograph 
the entire outer 
surface of a sam- 
ple of pipe that 
has been exposed 
to corrosion under 
ground. The pipe 
is rotated on a 
cylinder that is 
synchronized with 
the camera so that 
the film moves 
automatically at 
the same rate. The 
photograph shows 
he entire pipe’s 


circumference 
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The Nation’s Candy Tested in Laboratory 
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Thirty thousand hand-cut jewels were 
used. Attached to each jewel was a mir- 
ror, so that when the enormous search- 
lights played on these towers of colored 
crystal, the effect was most striking. 

At the Syracuse Fair a mammoth arti- 
ficial limestone cavern was built in front 
of the grandstand, having a length of 157 
feet and a height of 90 feet at its highest 
point. The stalagmites that rise from the 
floors of such caves like enormous icicles 
were duplicated in great piles of jewels, 
the center one being 90 feet tall. All wers 
covered with additional thousands of 
gems. Steam issued from their tops and 
colored lights played through this. 

At the Brockton Fair was a jewel dis- 
play 120 feet wide and 75 feet high, con- 
sisting of three large pillars crowned with 
sunbursts and fringes of jewels, supple- 
mented by illuminated steam urns. 

So that the thousands of people might 
hear a lecture on ‘“‘Light and Color,” by 
W. D. Ryan, director of the General 
Electric Company’s illuminating engineer- 
ing laboratory, a new type of hornless 
loudspeaker was used. This loudspeaker is 
said to be able to project the voice clearly 
for a quarter of a mile in any direction. 


New Camera Photographs Revolving Pipe 





Molasses Used as Fertilizer 
in Sugar Fields 

N OLASSES is being used with remark- 

able results as a fertilizer for sugar- 
cane fields on the British island of Mauri- 
tius in the Indian Ocean. Increases in 
yield of about nine tons an acre are re- 
corded after molasses applications. The 
Colonial Department of Agriculture has 
made a close study of the experiments 
and has arrived at a tentative explanation. 

When first applied, the molasses partly 
sterilizes the soil. The nitrification of the 
soil is suspended and nitrates already in 
the soil disappear. 

When the effects of the molasses treat- 
ment wear off, nitrification is resumed at 
an enhanced rate, and apparently leads to 
an accumulation of nitrates at a time 
when they can be utilized best by the 
growing plant. 

Ammonia and nitrates are said to have 
a marked tendency to revert to insoluble 
forms in the soil of the island. 











2 ey 





De 








thir 




















December, 1924 


Air Bubbles Employed to 
Form Breakwater 


NEW type of breakwater consisting 

of nothing more than air bubbles 
recently was devised for quieting even the 
highest waves of the sea. It is the in- 
vention of Philip Brasher, an American. 
One of the units is said to have been 
operated successfully at El Segundo, 
Calif., to protect a concrete pier. 

The air breakwater consists of a per- 
forated pipe that is laid along the sea 
bottom and connected with a land air- 
compressing station. In rough weather 
it is merely necessary to allow the com- 
pressed air to escape from the holes in the 
pipe, the air bubbles quickly rising to the 
surface. The wall of bubbles is said to 
break up the waves and retard their for- 
ward motion. When the water from a 
broken wave flows back to form a base for 
the next incoming wave, it finds no sup- 
port and the next wave curls over and 
breaks. 

The repetition of this process is said to 
result in a smooth surface beyond the pipe 
line, no matter how rough the weather. 
A simple installation of the pipe system, 
the inventor says, is sufficient to provide 
a harbor of smooth water in 
points around coasts that have 
trouble in the past. 


exposed 
caused 
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The picture and 
diagram show how 
rising air bubbles 
are ployed to 
break sea waves. 
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World’s Largest and Smallest X-Ray Tubes 











] "THE lare t 
mallest X 


immersed dental 
tube and has a 
capacity equal to 
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Standard de! 








Millionth-Inch “Ghosts” Spoil Accuracy of 


AFTER seven years of futile scientific 
investigation it was discovered re- 
cently that ‘‘ghosts”’ of a millionth of an 
inch in thickness were the cause of inac- 
curacies in Rowland’s ruling machine at 
Johns Hopkins University. 

This finely precisioned machine is one 
of the most wonderful in the world. It is 
ised for ruling lines, 1/30,000 of an inch 
apart on a metal grating by means of a 
diamond point. The gratings are used 
in place of prisms for accurate spectrum 
analysis. 

The “‘ghosts” were found to be spurious 
lines in the sun’s spectrum, which is the 
band of color produced when a ray of sun- 
light passes through a glass prism or a 
grating. 

The “ghosts” in the spectrum were in 
reality only the shadows of other lines. 
They made the user of the machine see 
things that didn’t exist. It was found that 


} 


periodic vibrations of a millionth of an 
inch were enough to produce them and 
the heat of a human body in the same 
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Relay System of Pumps 
Subdues Forest Fires 


achat the Canadian province of 
British Columbia was subjected 
last summer to a continual occurrence of 


forest fires’ until over 1000 had been re- 


ported, the Parks Commissioner, James B 
Harkin, devi 


sed a system of water pumps 


operated in relays that, more than any 
otner agency, assis ed the fire-fighters 
4 


checking the flames. So successful is the 
system that the apparatus has _ been 

pted by the entire forestry service, by 
ays running through the wooded 


lumber companies. 


The svstem comprises a series of rotary 
pumps, each driven by a gas engine con- 
ected directly with the pump and 
m¢ ( iminum base. The 
engine is a two-cylinder type with an 
energy output of from four to five horse- 
power and equipped with a magneto. 
} ach unit l ~~ iff cieY t power to draw a 
1p} of water through 1500 feet of 1 l5- 
Cc i ( ) t it to elevation of 
85 feet with a discharge of 25 gallons a 
minute T ‘ whole outfit weighs only 
fyé 
SCIENCE should find a way to make wood 
rn husks palatable, and so safe- 
guard -against possible future food short- 
age, according to the statement of Dr. 


Fritz Haber, of Berlin, Germany. 
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‘‘Dressing-Chair’’ for Men 
Aids Neatness and Speed 


HE alarm-clock fails to go off and 

you wake just 20 minutes before you 
are due at the office. It is then that you 
appreciate the work of the designer who 
has patented a dressing-chair for men, in 
which there is a proper place for every 
article of a man’s clothing. 

It looks like an ordinary chair, but in 
its back it can hold a man’s coat and 
shirt without wrinkling them. Trousers 
are placed on the swinging roller just be- 
low the top piece of the back; shoes on 
the side shelves beneath the seat. There is 
a handy adjustable footrest, which is 
pulled out in front, in’ which there are 
compartments for a shoebrush and whisk- 
broom. 

Your collar, tie, and other small arti- 
cles find a place in a drawer under the 
chair seat. This drawer is used for 
pajamas in the daytime. 

A man may undress completely and 
place every article of his clothing in its 
proper place without rising from the chair. 
It costs little more than a plain, straight- 
backed chair, in spite of its very ingenious 

















The footrest holds the shoebrushes 
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Removable Hairbrush Is 
Easily Cleaned 

N CLEANING a hairbrush, usually it 

is difficult to reach the bottom of the 
bristles without discoloring handle and 
back. Here is a brush the bristles of 
which are set on a detachable pad, whicl 
can be slipped out of the back and steril- 
ized in boiling water, if desired. 

An additional feature of the brush is the 
rounded ends of the bristles, which are 
said to be especially soothing and stimu- 
lating to the scalp. The bristles are set in 
pads in several degrees of flexibility. 











Bristles slide off brush back 





Coyote Becomes a Menace 
to Northwestern Farmers 


MONG the predatory wild animals 

that the Washington State Depart- 
ment of Agriculture is striving to destroy, 
or at least control, the coyote offers the 
most serious problem. Notwithstanding 
a ceaseless campaign against this wily 
marauder of farm poultry, small pigs, and 
lambs, as well as countless numbers of 
game birds, the coyote is increasing and 
extending his hunting grounds closer and 
closer to human settlements. 

Within the city limits of Seattle, Judg: 
John B. Wright recently clubbed a coyot« 
to death on the road to his court. Coyote 
have migrated into the vicinity of Belling- 
ham, Everett, and Aberdeen, localitic 
where their melancholy yodeling had 
never before been heard. The total dam- 
age from the pilfering of these night 
raiders is said to be enormous. 

State Predatory Inspector, Glenn H. 
Bach, is just now investigating the causes 
of the rapid spread of the coyote pest 


First, he says, is a plentiful food supply: 


second, the excellent cover provided fo: 
the rapid breeding of the wild dogs by th: 
thickly growing cedar, fir, and hemloc 


covering the hills of the Northwest; third, 


few state and federal hunters in the Nort} 
western states. 

Next to injurious insects and plant dis 
eases, the coyote is the worst pest now 
confronting farmers -f the Northwest. 
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Giving the Iceman a Free 
Hand to Work With 
f Y COMBINING both handles of an 


ice-tongs In one, this new tool is easily 
opened or closed, and can be operated 
with one hand, according to the designer. 
It does away with the necessity of 
ing the tongs before preparing to 


open- 


lift an 


object. 

The tongs is made of alloy steel, well 
tempered, and may be used not only for 
handling ice, but also for lifting and lower- 
ing boxes, nail kegs, or 
heavy article. 


any hard and 

















Ice-tongs handle is made in one piece 


ELEVEN varieties of chestnuts secured 
from China are now under cultivation by 
the U. S. Department of Agriculture. It 
is hoped to secure from these at least one 
type that will resist the blight that has 
ruined much of the United States’ 
chestnut crop. The trees are yet in the 
seedling stage. 

Among them is one which, in Yunnan, 
produces nuts nearly twice the size of the 
common American variety. This tree 
is described as suitable for orchard culture. 
It grows wild at an altitude of about 
8000 feet. 


So 


New Spring Will Renew 
Old Upholstered Chairs 


JPHOLSTERED chairs, ready for the 
junkman their 
ats, may be renovated by attaching a 
new and inexpensive spring brace intro- 
duced recently. It is put on from under- 
neath without disturbing the upholster 
; Shown in the illustration at the right, 


and*is said to 


because of sunken 





make the spring 


g seat as 
plump and firm as ever it was. 
Clips are used to fasten the coils to t} 
ides of the chair. If the seat is sagging 
extremely, it is better, before attaching 
he spring, to put a little cotton or folded 
loth under the seat and, over this filling, 
place a layer or two of cardboard or cor- 
rugated paper. 
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Motor set-up, showing power lines running 


Threshing Grain by Motor 
Saves Time and Labor 


: | HE first instance of threshing grain by 
electricity +} ¢ ¢ 


ity was on the farm of Eugene 
Funk near Shirley, Ill., and is said 
‘ \ 40-horsepower e] 
motor is substituted for the usual 
for running the separator. 


a great success. 





The motor is 
mounted on a truck, and power lines are 
run from the farm. 

The first day the electric motor turned 
out 


of $2 an hour. 


133 bushels an |} our at a current ¢ 


[he installation, ineludi: 


motor, transformer, switch, master wires 


meter, etc., cost $1200, about one third 
that of the traction engine, and half th 
price of a high-powered gasoline tract 
that is frequently used on farn 

The man in e} arge ol the separator also 
operates the motor, thus saving the price 
of a driver. 

It is said the daily cost of operation 


minus labor, is about the same as that 


for engine or tractor, 


fire is lessened and the trouble of haul- 
ing fuel and water is entirely done 
away with, thus releasing men for other 


work. 














Spring inserted without removing upholstery 




















One Movement Opens This 
Folding Baby-Carriage 


a size, light weight, e of fold- 
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Bridge Cable Has 186,666 Strands 











"THIS six-foot section of wire cable is a 
sample of that to be used in con- 
structing the huge Delaware bridge run- 
ning from Philadelphia to Camden, N. J. 
The cable is composed of 186,66 strands 
wire bound with steel clamps and 


Daily Growth of Trees Now 
Recorded on Chart 


NEW instrument, known as a “‘den- 


= drograph,’’ makes it possible to 
measure the growth of a tree from day to 
day It is adjusted so that it encircles 


the tree trunk. Expansion of the tree’s 
girth, as well as contraction due to cold 
weather, are registered on a chart. 

One of the instruments recently used 
by the U.S. Forestry Service at Flagstaff, 
Ariz., in experiments on Western yellow 
pine showed no growth on a large tree 
during 16 days of May, while a small 
tree recorded growth after the second day. 
During the summer the large tree showed 
growth on 88 days, and the smaller on 117. 

It was shown that pine has its greatest 


s T 
growth in June. 





ye 


Apparatus for measuring a tree’s growth 














measures about three feet in diameter. 

Each foot of the cable weighs several 
hundred pounds. A power derrick was 
required to move this six-foot section 
when it was placed on exhibition at the 
Philadelphia City Hall. 


Outdoor Sleeping Ro 


CHAMOIS interlined back, a high 
neckband and a hood cape are fea- 
tures of a new sieceping garment designed 
not only for use by campers, hunters, and 
tourists, but for persons who prefer to 
sleep outdoors on 


4 
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Small Heater for Shower 
Bath Saves Fuel 


ECAUSE of the great scarcity of coal 
in Germany, hot water has become a 
juxury. Homes and apartment houses 
generally have a “‘hot-water day”’’ once 
week for bathing purposes. 
In order to make this operation as 
economical as pos- 





sible, a German 
concern is market- Kn 
ing an individual 
shower heater 
which is said to 
supply a sufficient 
quantity of hot 
water for a bath 
from a very small 
amount of coal in 
a comparatively 
short time. 

This heater con- 
sists of a small 
special firebox 
built directly un- 
derneath a small 
water boiler. To 
this is attached a 
shower spray and 
faucet. It is port- 
able and easy to 
use it is claimed. 








| 
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Individual heater for 
the shower bath 
saves time and fuel 


be Replaces Blankets 


band and hood cape are said to prevent 
colds, neuralgia, and similar troubles 
caused by exposure of the sensitive nerves 
at the back of the neck and often com- 
plained of by outdoor sleepers. 





sleeping porches al] 
the year around. 
The loosely {1t- 
ting robe is worn 
over the usual 
night clothes, and 
is said to take the 
place of blankets, 
and to require one 
third less bed-cov- 
ers. An extra 
length of the gar- 
ment, which ex- 
tends below the 
feet, is closed by a 
draw cord. The 
hood is detach- 
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The high neck- 
Sawdust “Volcanoes” 
ITIES of the Pacific Northwest are 
searching for some way to put an end 
to a ‘‘smoke nuisance”’ of an unusual kind, 
resulting from frequent fires in the enor- 
mous heaps of sawdust accumulated on 
old sawmill sites. These fires, which 
usually are started in spontaneous com- 
bustion, send up dense clouds of smoke. 
At Leshi Beach in Seattle, Wash., one 
of these sawdust volcanoes recently re- 
newed its activity after a year of quiet, and 
its heavy smoke is reported to have driven 
residents of the district from their homes. 
City firemen finally subdued the smudge 
by soaking the crater with water. 
In the Washington town of Port 
Angeles a sawdust pile has smoldered for 





Substituting for blankets, the sleeping robe provides warmth 


Become Smoke Pests 


20 years, now and then bursting forth ir 
flame and billows of black smoke. At 
Everett, in the heart of the lumber dis- 
trict, a pile of mill refuse covering an area 
of 10 acres is a source of constant menace 
It has been burning within for 10 years 
To remove the pile would require a vast 
amount of money. 

One plan of removal considered by the 
Seattle city council is the use of hydrauli: 
machinery to loosen and wash away th: 
piles of sawdust refuse into Elliott Bay 
an arm of Puget Sound. 

Thus far no practical use has bee: 
found for old sawdust. The few factories 
requiring this material demand clean, 
fresh refuse direct from the mills. 
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Open Windows Locked by 
Simple Spring Stop 
\ INDOWS can be left partly open 


for ventilation at night without 


fear of the entrance of burglars, it is 
claimed, by the use of a new automatic 
window lock consisting of a simple lever- 
stop 


binds the two 
window-sashes to- 
gether, whatever 
position they may 
bein. This it does 
so securely, it is 
claimed, that a 
man can stand on 
the top sash with- 
out forcing the 
locked w.ndow 
down to the sill. 

The device, fas- 
tened with screws 
to the top of the 
lower sash, exerts 
pressure against 
the upper sash 
through a lever 
tipped with a cor- 
rugated face. The 


and-spring that 














lock is released 
r finge ressure 

Standing on top of by finger pr ssu 
the upper sash to on a catch. The 


demonstrate the se- 
curity of the new 
burglar - lock 


locking device will 
not disfigure a win- 


r of . . ° 
or dow, it is claimed. 
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Printing Sidewalk Advertisements 
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HE latest advertising scheme comes 
from France in the form of a sidewalk 
printing machine. The photograph shows 





Pocket Charcoal Heater Warms Cold Hands 


NE of the newest inventions for 
winter comfort is a small hand 
warmer consisting of a hollow cylinder 





- 








HE use of the Thames River in Eng- 
land as a town highway soon will be 
revived after a lapse of 100 years, accord- 
ing to recent reports from London. By 
next Easter, it is announced, a fleet of 
speedy and luxurious motor boats will be 
running on regular schedules between 
Hammersmith in southwest London, and 
Woolwich in southeast London, a distance 
by water of about 17 miles. It is expected 
they will relieve some of the congestion of 
crowded London thoroughfares. 
Twenty-five boats will be used, running 
at 15-minute intervals. Each boat will be 
100 feet long and capable of carrying 300 
passengers. The boats will be fitted with 
luxurious conveniences, including writing- 





of fiber. A small pencil of heated 

charcoal is inserted through one end 

The device will keep warm, it 
claimed, for a 
period of two 
hours 


To apply the 
heat to other parts 
of.the body, a wire 
handle fits into the 
metal 
allows the 
to be used as a 
roller, offering re- 
lief, it is claimed, 
from local 
or pains. 

The warmer is 
small enough for 
a man to earry it 
in one of his 


cold 


ends and 


heater 


acnes 





pockets in 
weather. 


rooms, salons, promenade decks, and 
restaurants. It is estimated that they 
will be able to make at least nine miles an 
hour against the tide. 

Since their draft will be only three feet 
nine inches, and since the landing places 
will be built well out into the riv 
speedy boats will be able to ply in any 
state of the tide. 

Between Hammersmith and Woolwich 
there will be 25 stations, 12 of which now 
are ready for use. 


er, the 


NINETEEN power projects are possible on 
the Arkansas River in Colorado, with a 
total potential power of 29,000 horse- 
power for 90 per cent of the time. 


two Americans taking a lesson in sidewalk 
advertising P ( L¢ 
Paris, France 
I*he ? vai ‘ ‘ ha 
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Fighting Barnacle Pests 
with Colored Paints 


"THE fouling of the bott ms of ships b 
barn: be greatly lessened 


1acles may 


pet tad 
the result of recent experiments 
bottom paint by the U. S. Bureau 
Fisheries. It was discovered that barna 
; * ae 
cles collect in large numbers only on blu 
ind b plates, and that white. vellovw 
‘ : 
1, and gree lates are pract fre 
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A ship propeller fouled with barnacles 


66 
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. Sgrvengeabe cutting speed is claimed 
4 for a new chain saw invented in 


cutting trees. The cutting ap- 





paratus Is in the form of a sprocket chain 
( t vaso] © ¢€ rine 

The sprocket is mounted on a frame. 
A system of worm gearing forces the ap- 
paratus away from the tree being cut as 
the saw works its way through the wood, 
1 is n talning ¢ lal te ion at all 

es and insuring sm¢ ( 10 





Chain Saw Speeds Work of Tree-Cutting 


The saw is arranged so that it will cut 
at any angle. The chain, it is claimed, 
will not get hot or jam when the tree be- 
gins to fall. The deep cut it makes is said 
to force the tree to fall away from the 
machine. 

In action, the chain travels at about 
20 feet a second. A hard oak tree nearly 
a yard in diameter is said to have been 
cut through in from two to three minutes 
by the use of this chain saw. 


He Turned His Automobile into a Sleigh 


laa To wpe denied tne iovs of slelgn- 
A ding, Albert Horrocks, of Wilton, 


0 \ r Ss ¢ 
AT 1 1 4 

r Ss mea his sma ton i 

t genious motor-ar el - 
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Gilded Gogéles to Save 
Workers’ Eyesight 


eee of gilded glass, consisting of 
J , llow glass with a coating of gold, 


yé vila W ) = ZOIG 
recently have been invented by Dr. A. H. 
Pfund, associate professor of physics at 
Johns Hopkins University, to protect the 


eyes ol workmen Who are exposed to tne 


intense glare and heat from furnaces. The 
glass is said also to be useful as a safe- 
guard against fire in the handling of 
motion-picture films 

The gold-coated glass is said to elimi- 


nate the heat and glare from light, while 
permitting sufficient illumination for clear 
ight waves 
f the heat 


vision. The gold passes the | 
on to the eyes, but casts of 
waves and ultra-violet rays. 
As applied to motion pictures, the in- 
vention makes it possible to stop a film 
that is being run off and to examine an in- 
dividual picture closely without danger 


of the film’s catching fire. 





For propulsion he constructed two 


idle wheels revolving on a shaft be- 





the two rear runners. These 


wheels were fitted with strips of metal 





arranged 7 g fashion to bite into the 
snow and provide traction. They are 
ariven, oi course, by tne automobile 


through 





gearing. 

Two small skis 
set above the front 
runners aid in pre- 
venting the car 
from being stal 





in snowdrifts. 


designer claims his 


macnine can pe 

ee. ee hag ee ariven over 1ce as 
1] ’ . , 
Ss motorized sleigh Well aS SNOW. 
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Stenographer Sets Type 
with New Machine 
TYPE-SETTING machine that is 

A machine lat j 


operated directly from the keyboard 
of any standard typewriter has been de- 
signed especially for use in getting out 
printed form letters and in the production 
of books. Thus a stenographer, in writing 
a letter, sets the type simultaneously. 
Her typewritten page serves as the proof 
of the type in the form. 

The setting machine is operated by the 
typewriter keyboard through electrical 
connections. It is designed so that it dis 
tributes used type automatically—an 














Setting type with typewriter keyboard 


operation that is entirely independent of 
the type-setting. 

The first of the machines are being used 
successfully, it is said, in a letter-duplicat- 
ing service shop at Dayton, Ohio. 


Barriers to Halt Locusts 
a” STOP the ravages of locusts in the 


agricultural regions of northern Ar- 
gentina, 39,000 tons of galvanized steel 
sheets, valued at $5,000,000, will be used 
as barriers. 

In front of the sheet-steel barriers the 
farmers will dig ditches in which, it is 
expected, the marching locusts will accu- 
mulate and be destroyed. 


Sled Trailer Aids in Winter Los Hauling 


HIS easily made sled trailer enables a 
truck to transport an unusually large 
and heavy load over winter roads. It was 
built by a Minnesota lumberman who 


refused to allow snow-covered roads to 
interfere with his hauling. 

The truck and sled shown carry a 10-ton 
load of 70 20-foot logs. 























Hauling logs over the snow in Minnesota with the aid of a sled trailer, which will carry 10 tons 
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Three Persons Ride on 
Tandem Bicycle 


GERMAN inventor has come out 
with a new form of tandem bicycle 
that carries an extra person on a platform 
between the two machines. The contri- 
vance, called a ‘‘combi-bicycle,”’ consists 
of two bicycles attached in parallel, with 
a platform and seat suspended between 
them. This platform is slung from a 
light frame connecting the two bicycles. 
The pedaling is done by both riders, 
and the front wheels are connected in 
tandem so that if the machine is operated 
by only one driver the steering may be 


é 




















NEW type of electric power machine 


OR use on farms, or wherever heavy 
and bulky objects, such as milkeans, 
are transported by hand, a new double- 
duty wheelbarrow has been designed so 





that it can be used either as an ordinary 
barrow or as a small, underslung cart. 
The height of a wheelbarrow causes 
unnecessary labor in lifting heavy milk- 
cans into it. For this reason the new 
device is arranged so that it ec: 
verted into a low cart 
simply by turning it 
re ; upside down. This is 

















accomplished by means 
of a movable bottom 
done as if there were only one wheel. that can be attached 

This strange contrivance is shown be- readily at either of two 
fore the famous Brandenburg gate in the opposite sides of the 
city of Berlin. 


Tandem bicycle riders with a passenge: 


wheelbarrow frame. 


New Electric “Matches” for the Motorist 


WO new types of ‘‘electrie match” . into a container on the ecar’s dashboard. 
for the motorist who smokes while he The other model 
drives, are shown below. 
One model is detachable, with the 
lighting instrument on a cord that reels 


is permanently at- 
tached to the instrument board or any 
other part of the car, with an ash receiver 
attached below. The heating element is 
= _ in the center, protected by a movable 
cover that is pressed in with one finger 
while the cigar is held in position for 
lighting. 

















Above is a stationary cigar 
lighter on the instrument 
board. At the right is a lighter 
attached to a lengthy cord 
that is unwound from a reel 








Highways Repaired by Electric Machines 


Wheelbarrow and Cart Combined ie. | 


: a 
for road-repair work recently ha a fo rang ( t] 

been put to use in France. It is mounted cement 

on a two-wheel carriage and pushed like Power is t ( t y 

a wheelbarrow. An electric drill bores namo 
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Science Learns how Plants 
Manufacture Sugar 


YCIENCE at last has succeeds 
S ManKIng sugar In a Way LT r 





YS Far iV to iT 
In WI tne green leave t 
peer ling 1t for yu 
| ¢ 11S yvery f ne process wa 1 
b D I () Q). Bal S¢ 0 p ess of 
chemistry in the University of Liverpool, 
England. In a recent demonstration be- 
fore a meeting of the sugar chemistri 
division of the American Chemical 
Sor iety, he des ribed tne methods tp 
which science can imitate the intricati 
processes of plants in converting the 


carbon dioxide from the air and wat 
from the ground into sugars and prote 


Doctor Baly worked o1 the theor that 


the chemical reactions in pl luc 
to the absorptior of quant 
from the sun’s rays 
reactior ne u g Xid 
iT 1 y eT T YO Y torn 

By exposing carbon dioxide and wate 
to the i} tey selyv active U ra-vi .] ‘ light 
from a quartz-mercury vapor 
he was able to form rnt traces 


formaldehyde. He discovered, too, that 
the formaldehyde immediately formed 
sugar The reactions, he pou ted out 


i 





require tremendous amounts of energ: 
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Last Scrap of 
a Battleship 


7 THE right, 
+ worKme! are 


} ‘ 











Fish Found 
in Desert 
PECIMENS of 


fish that swim 


i Ss 





shown removing the beneath the sands 
last remnant of a of the Sahara Desert 
greatshipthat never : are among the latest 
eve eached the v curiosities to be ex- 
water—the last steel rf } hibited at the Amer- 
beam to be cut from ai ican Museum of 
what remain ed of o~ Natural History, 
the battleship Sout/ viet New York City. 
Dakota, scrapped by Meee) ‘They were taken 
Uncle Sam. This from subterranean 
and a sister ship, the desert water pools, 
Indiana, now would and are not of rare 
be the latest addi- species, as might 
tions to our battle have been expected. 
fleet. if. in the course One kind is a 
of construction, they member of the min- 
had not been now family. Others 
doomed, in accord- resemble perch. 

ance with the Wash- . : The presence of 
ingtor Disarma- Removing the last steel beam in scrapping the great battleship South Dakota these fish in the 
ment Conference. desert remains a 


The work of scrapping them was begun 
November 13, 1923. Two hundred and 

ve working days were necessary to cut 
both ships to pieces. The work was done 
at the Brooklyn Navy Yard 


Giant Shell Used in Navy 
Target Practice 


+ ae of the giant shells used in target 
practice by battleships of the U. S. 


a a A 

N n their maneuvers fall is shown 
n the phot« ph be 

ine sne } i es dadliameter na 
weighs se dred ds. The big 
guns < this mass ! la distance 
( Y ¢ i VY muies 

J S e snow in he illustration 
belov c tackle bout to 
stow it av on board the Pe jlo 











Huge shell used for target practice 























Odd Four-Seater Driven 
like a Bicycle 
A®* ODD foot-power automobile, 
driven like a bicycle, on the chain- 
and-sprocket principle, recently has been 
invented by Monsieur Alois Seuter of 
Neuilly, France. 

The new machine, which he ealls a 
“Velo” car, seats four people and has a 
compartment for carrying packages. The 
designer says he can attain a speed of 
about five miles an hour with good pedal- 
ing. The body is made of light wood- 
work. The car is steered by means of 
ordinary bicycle handles. 





Tests in Left-Handedness 
AS THE result of comparative intelli- 


gence tests with right-handed and 
left-handed individuals in a group of 1019 
children, Dr. Kate Gorday, a psychologist 
of Los Angeles, Calif., recently announced 
she could find no confirmation of the 
tradition that left-handed persons are of 
inferior mentality. 

She concluded, however, that among 
subnormal individuals there probably is a 
large percentage of left-handedness. She 
found, too, that there are more left- 
handed boys than girls, and that left- 
handedness runs in families. 


mystery. One theory is that the eggs are 
transported there in particles of mud or 
weeds carried in the claws of birds that 
visit the desert water holes. 





Wooden Giraffe Formed by 
Junction of Trees 


ie THE village of Munsonville, N. H., 
nature, in one of her playful moods, 
formed a strikingly realistic reproduction 
of a giraffe by the junction of two trees 
that grew together. The dual trunk of 
one tree formed the legs of the ‘‘animal,”’ 
while the twisted trunk of a second tree, 
which grew about four feet away, joined 
the legs and stretched upward like the 
long neck of a giraffe. 

The only artificial work done on it was 
the chiseling out of the eyes and mouth in 
order to give the wooden creature a 
definite expression. 

This curiosity is located outside the 
village general store and is the object of 
much attention from passers-by. 














Wooden giraffe—a freak of Nature 
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Bridge Hung 
from Trees 


HAT is said to 

be the long- 
est suspension foot- 
bridge in the world 
stretches across the 
Quiniault River on 
the Olympic Penin- 
sula, Washington. 
The bridge is 994 
feet long and only 
two feet wide. 

The end supports 
are big fir trees 
growing on each side 
of the river. From 
them the wire cables 
carrying the bridge 
walk are stretched. 
These cables are 
supported also by a 


ts 
ileal -_ ne 





x lee 


Relics of a 
Lost Race 


[ pis ‘OVERY of 


ains oO 


‘nt race that 





center pier 54 feet 
high, resting on a 
mat of rocks and branches. Overhead 
cables to which the bridge is attached 
prevent side-sway. 

The bridge was constructed for the use 


World’s Champion Tre 


“ Pyphdries trees in midair is the 
spectacular occupation of W. H. 
Hamilton, a logger in the forests of Wash- 





ington State, who recently won the title | 








“ee 
This narrow suspension footbrid 


of farmers, and is their only means of 


crossing the river other than by boat, an 


impracticable task when the — springs 
freshets are running high 


e-Climber at Work 


Meg 












The unusual photograph above shows the 
falling top of a tall fir tree. just after it 
was cut. The cutter may be seen imme 
diately below the break At the left 

W.H. Hamilton, champion tree-climber 
descending a 100-foot tree His saw is 
tied to his foot to leave his hands free 





of 


world’s champion  tree-climber by 
scaling a 100-foot Douglas fir tree, cutting 
off the top, and returning to the ground 

ill in 18 minutes. 

In sealing a tall tree, Hamilton wears 
limbing irons similar to those used by 
telephone linemen, with which he gets a 
foothold on the tree trunk. In addition, 
he carries a stout rope, one end of which is 
fastened to his belt. He slings the rope 
about the trunk and holds the other end 
with his right hand. By these means 
he pulls himself upward or lowers himself. 
_ During the ascent and descent his saw 
is tied to one foot to allow him free use 
of his hands. 

To the layman, such a “human fly”’ per- 


formance appears very dangerous. In 
fact, it is somewhat risky, but the expert 
climber in a logging crew enjoys the thrill. 

Fir trees, such 
photographs, form the basis of the lumber 
trade of the Pacific Northwest. Much of 
this lumber passes through Seattle and 
Portland. 


as those shown in the 


Highest Telephone in U. S. 
HE highest telephone in the United 


States is located on the summit of 
Pike’s Peak, in Colorado—an altitude of 


14,110 feet, or nearly three miles. It is 
on the property of the Pike’s Peak High- 
way Association. 


ge across the Quiniault, Wash., is slung from giant trees 





( r if al ited Ul 
ely Island of } 
ho the Sout 
Sea about 2oU 
miles northwest of 
Hono 1. i ¢ 
| i men ers 
of a recent ex- 
J yY y expeditic n 
that went there 
aboard the U.S.S 
sig e 
Evidences of hu 
man habitation in- 
cluded acres of gar- 
den terraces, home 
al sites, Implements, 
and an infant burial 
place. Many of the 
nouse r ¢ ted 
Among t were 1 
cle t pone ( e€ 
used tor tattoo r ind one odd 
hook made of Ima! Hone Grit l- 
stones howing mu wear, and polished 
sharp tone adze ) inearthed 
Necker Islar 1, 150 mile iway fy 
Nil lia, SI owed tr ( f ar went Vv * 
but nothing to indicate actual habitatio 


Small Propeller Adds New 
Thrills to Skiing 


\{OTORIZED skiing vel sport 
- recently mad le by means of 
a ma alr prope er arive } a light 
mot IS St ) ) ot tne 
SKIf 1 m Ge 

1 ys rte CA De t ¢ U 
t vel the 4 ~ ed 

di 's ) Y 1a t ed b 
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oper! Sa Camera snutter | r TO nas 
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Motor and propeller strapped to skier’s back 
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Planes Now Shot from Ships by Gunpowder 


¢ 
means of a gunpowder 


— YOTING airplanes from a ship into 
midair | 


catapult is the newest achievement of the 
U.S. Navy. Instead of compressed air 
which is usually used in airplane cata- 
pults, gunpowder is employed to give the 


' 
The ew ipult gun contains a piston 
r ’ ed ougt a series tI mult r 
eVS tn a sm: whe j 
} a hc i y A 


Navy Flier Sets New Speed 
Record for Seaplanes 


- glertgpespecreabi through the air at 
197.6 mile —— r. Lieut OE 


} sa our, | Georg | 
: ’ 
( { S. N., rece 3? ¢ ¢ 
4 
\ sea ne speed r l SUS 
T ie) 
ove De are Rive 
| ¢ T { a speed ) ne Sa 
» ee: a t 
Ad) ay: we ( R-3 macnine a \ 
. ‘ ei as 10: 
the | ¢ ypt n 1920 as a a 
XT —r S| y 
l r \ € llp a with pontoons t 
12} 
} ~ ‘ T IT ¢ ~ p1iit to ic om 
RE aS cor? si] ’ 
the water and to cover 214 miles a ‘ 
. P ] mm . 
less than oV seconds. ine upper piane oO 
" . 2 
€ I € IS O Drass and orms a 
diate 
: : . , 
Another seaplane piloted by Lieut 


Ralph A. Ofstie, nearly equaled Cuddihy’s 


record, fiying at 190 miles an hour. 


m 1)? : la} 
[The world’s record is claimed bv 





ne, at 220 miles an hour 


runs on a track about 50 feet long. When 
the powder charge is fired, the piston, 
acting with the pulleys, hurls the car 
forward at a speed of about 60 miles an 
hour, thus throwing the airplane into the 
air at a speed great enough to start it on 
its flight. 

The photograph above shows a navy 
seaplane taking the air by this method 

1 


of 


ropuision. 
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Transforms Falling Plane 
into a Parachute 


WO remarkable new inventions that 

may go a long way toward solving 
the problem of complete security of flying 
have been perfected by Captain Lepint« 
of the Technical Section of the French 
Military Aviation Service. 

One of these is a device by which th« 
fuselage of a plane is automatically trans- 
formed into a parachute, if for any reasor 
the machine gets out of control of the 
pilot and starts to fall. 

In the center of the fuselage is a rigid 
axle. The fuselage itself is constructed 
in longitudinal sections, joined at the far 
end of the axle as are the stays of ar 
umbrella. Covering this, the parachute lies 
in between the axle and the longitudina 
sections. When the plane is in distress, 
the pilot simply pulls a lever that de 
taches the wings and the motor, and the 
umbrella opens, allowing pilot and pas 
sengers to descend slowly to earth un 
harmed. 

The other invention is to assure safet) 
in a forced landing, regardless of the 
nature of the ground. On each side of th: 
fuselage are two fuses capable of develop 
ing gas under extremely high pressure 
This gas, under control of the pilot, pro 
pels the descending plane ahead by 
series of explosions downward, thus acting 
like a spring and making the fall harmless 


Fighting the Boll Weevil from the Air 





ane airplane is 
the latest wea- 
pon to be em- 
ployed in Texas in 
the war on the 
boll weevil, arch 
foe of cotton. Cot- 
ton-fields now are 
dusted with cal- 
cium arsenic 
prayed froma 
lane as it sweeps 
yy just a few feet 
above the tops of 
the plants. 
Similar dusting 
formerly was done 
by ground ma- 
chines, but several] advantages are claimed 
for the new and more spectacular method, 


Ss 


I 
} 





Flying “Window Shutter” Built in France 

















} NE of the most 
unusual of the 
new developments 
in airplane con- 
struction is a ma- 
chine shaped like a 
window shutter, 
with 21 narrow 
lifting surfaces or 
wings sheathed 
with aluminum. 
It was designed by 
M. Toussaint, a 
French engineer, 
and constructed at 
the great flying- 
field at Villacou- 
blay. It is driven 
by a 30-horse- 
power motor. 








An airplane dusting Texas cotton-fields with calcium-arsenic spray 


chief of which is, perhaps, that the plan: 
can start dusting immediately after rai) 
the most advantageous time to fight th: 
weevil. Ground machines are forced t 
wait until the ground has dried. 

The rapidity of plane spraying is ar 
other advantage. One plane can dust a! 
average of about 200 acres an hour at 
cost of about 30 cents an acre. 

A third advantage claimed for the new 
method is the fact that the plane does not 
touch the plants and so damage then 
Ground machines always break off a cer 
tain quantity of cotton bolls and squares 

The fourth advantage is probably th: 
most interesting. Spreading the poisor 
ous dust grains by airplane causes then 
to stick to the plants better, because wh« 
these grains are shot through the air at 
high velocity, they retain a _ positiv 
charge of electricity from the air. The 
cotton plant contains a small charge 0! 
negative electricity. When the two come 
in contact, they stick closely because 0! 
the attraction of the opposite charges. 
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Altitude Test Chamber Is 
Made Safe by Valve 


NEW altitude chamber with a safety- 

valve device has been constructed 
at the U. S. Bureau of Standards for 
testing airplane engines in rarefied at- 
mosphere such as is encountered at high 
altitudes. 

An explosion occurred a year ago in the 
chamber previously used, resulting in the 
deaths of three men. 

To attain the required results the vault 
must be sealed tightly and the air pumped 
out. Nobody remains in the chamber 
when the test is under way, and the air 
often becomes laden with gasoline vapor 
that may be set off by a stray spark or 
backfire from the motor. 

The safety valve consists of a rear wall 
of light material that will be blown out 
of the back of the building in case of an 
explosion. 

This specially constructed wall is made 
to stand considerable pressure from out- 
side, but will blow out if the pressure 
inside is increased two pounds a square 
inch. In case of an explosion, this wall 
will be blown out of the back of the 
building, where concrete partitions will 
prevent flames from reaching the oper- 
ators. By this means it is expected that 
the tests by the bureau can be continued 
in entire safety to the operators. 
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Monoplane Limousine 


Last Word in Luxury 


\ HAT is said to be the last word in’ claimed the craft can carry 107 per cet 
airplane luxury has just been con- of its own weight. It is 4 et wide, 27 

structed in the form of a passenger-carry- feet long, and nine feet high. It can rise 

ing monoplane built by its designer, 1000 feet a minute, the designer 

Osmund T. Belcher, of Los Angeles, Entrance to the comfortable and we 

Calif. upholstered ecabir gained eas 
The new ship has four inclosed cabins mea f the do e side of the 

and weighs but 1800 pounds. It is of the machine 


Carries 12 Passengers 





This Huge Seaplane 


a 























The new 12-passenger supermarine plane in drydock in England 





Oehmichen Sets Record for 
Helicopter Performances 


WORLD’S record for helicopter 

lifting flight recently was established 
at Montbeliard, France, by Etienne 
Oehmichen, French airman and pioneer 
in vertical flight, when his machine suc- 
ceeded in lifting a dead weight of 200 kilo- 
grams, or about 440 pounds, to a height 
of one meter (about a yard). In his first 
attempt he lifted 100 kilograms, then in- 
creased this weight to 175, and finally to 
200. 

By this feat Oehmichen won a prize of 
40,000 franes for successful performance. 
It will be recalled that previously he 
established several records for helicopter 
flight. 

In tests last April Oehmichen flew 575 
meters (about 1700 feet) in a straight line, 
but was later outdistanced by Pescara, 
who flew 838 meters, the equivalent ot 
about 2700 feet. 


The Only Tailless Plane 


W : . I : . : 


only airplane in 
the world without 
a tail is a novelty 
recently completed 
at the French mil- 
itary airdrome at 
Villacoublay. The 
unusually large 
rudder is’ placed 
immediate ly be- 
hind the wings of 
the airplane. 

Standing beside 
the machine is M. 
Jaugin, famous 
French airman, 
who claims’ the 
world’s speed rec- 
ord as a_hydro- 
plane pilot. 


French Hunter Gets His 


HE Prince. of Shells by Airplane 


Wales, in naval A WORLD’S record price for shotgur 
uniform, is show: shells was paid recent yy a Frencl 
here inspecting a millionaire sportsman and senator, who 
new giant super- had the shells shipped from Paris to Scot 
marine Napier and airplane. Ea ell cost n 20 
plane, designed to francs, or about $1.10. 
earry 12  passen- On his hunting trip in Scotland, 
gers. This machine senator carried shotguns of a pecla 
was constructed at make, and when he reached his dest 
the supermarine _ tion he found that he was e to 
aviation works at mmunition for t type of gu So 
Southampton, he hired an airplane and dispatched 
England. An idea secretary to | r him some ells. 
of its size may be The plane left Sco din the mo M4 
obtained by com-_ and arrived at Le Bourget in the eveni: 


paring it with the The _ followir 


g norning§ tne secretar' 
men seen in the bought 1000 shells in Paris and returned 
] } MA de) a al 
photograph. to Scotland that evening 


in the 








This unusual looking plane carries its rudder close to its body 
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F‘ YR transporting coal and ore from the 
mines of Minnesota to tl 


the Ford auto- 


n é ts in Michigan, Henry Ford 
has constructed the first of a fleet of 600- 
f< ot Diese fre rnt boats, which will ply 
the Gre Lakes. The photograph shows 
the hb ny, Fore tne st one to be 

‘ i S passing ougt! the 
( S Ste. M Mich., bound 


Sixty Upside-Down Sloths 
Arrive in Americé 


r l¢ Wit! a 
s rig up. This 
‘ ( \ , America 
| é i t ncnes 
, SC r ed claws It 
é ( s stripped it 
t over tne 
1] 
r r y seiaom 
() ¢ T ( t yl Ss. 
I ‘ . } t clumsy 
] é i A i t aerives its 
wnes S due » its dispro- 
ned structure, but most particu- 
é t its feet turn in 


+r y ryt 


‘arrived 


“1 . | nese cre lres rece Ly 

San Pedro, Calif. They were captured 
} Ce B. Wright, and they constituted 
the se nd group of sloths to reach this 
cou! e last 35 years 





First Diesel Freight 


er 





for Great Lakes 


for the city of Detroit, loaded with coal. 

The ship cost $2,000,000 and is said to 
of the finest and most modern 
freighters ever built. It is fitted with 
radio and radio compass. 


be one 


If the operation of these freight lines 
proves as successful as expected, it is 


reported that Ford may branch out into 


ocean-going trade. 





The clumsy sloth lives upside down 

















Historic Palm Tree Moved 


across a City 


HAT a tree is never too old nor too tall 

to be moved was demonstrated in 
Los Angeles recently when a large date- 
palm tree, planted in 1786, was bodily 
removed from the ground, transferred 
across the city, and replanted. The reason 
for preserving the tree in this manner 
when the plot on which it stood was 
needed for building was the fact that it is 
of historical value. 

It is estimated that the tree weighs 
60,000 pounds. It stands 80 feet high, 
and two derricks were required to move 
it. The photo shows the tree being re- 
moved from its original site. 
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Odd Petrified Wood Block 
Mysteriously Carved 


STRANGE oddity recently discov- 

ered in the pihe forests of Louisiana 

has everybody guessing, scientists as well 
as laymen. 

It is a piece of petrified wood about two 


feet square and weighing 103 pounds, 
carved into an elaborate and intricate 
series of designs, including—at least to 
the imaginative—flowers, animals and 


human faces. There is not a square inch 
of the surface that is not carved or chased. 


This block of 
petrified wood 
weighing 103 
. pounds, is com 
Rg pletely covered 
a with strange fig 
ures carved in 
some manner as 
yet unexplained 








One scientist who has seen it expressed 


the belief that carpenter ants did the 
work, but, if they did, it is a unique pro- 
duction, for nothing like it ever before has 
been found. At first, there was a suspi- 
cion that human ingenuity was responsible 
for the freak, but that theory was aban- 
doned, because of the immense labor in- 
volved, and the apparent aimlessness of 
the energy expended. 

The curiosity was found under a fallen 
tree in LaSalle parish. It is owned by 
Baker Thomas of New Orleans. 





Oldest Stone Buildings 
Found in Egypt 


HE world’s oldest stone buildings are 

reported to have been discovered re- 
cently near the famous pyramids of Sak- 
kara, about 15 miles south of Cairo, 
Egypt. They are two royal tomb chapels 
of the third Egyptian dynasty, about 
4000 B.c. 

Built in a style differing in almost every 
respect from what is known as Egyptian 
architecture, the chapels are believed to 
have been the burial places of princesses 
or queens. Fragments of gravestones of 
royal princesses are reported to have been 
found near by archeologists who have 
been digging on the site. 

Fluted columns with leaf-form capitals 
decorate the facades of the chapels, while 
the side walls have the earliest known 
form of papyrus capital and column seen 
in the world’s architecture. 
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Wheeled Parcel Carrier 
to Aid the Shopper 


HE latest European novelty for carry- 

ing heavy parcels is a small detach- 
able wheel to which is fitted a collapsible 
frame. The entire outfit can be carried in 
the pocket. 

For carrying large bundles homeward, 
it is necessary merely to attach the wheel 
to the end of one’s walking-stick or um- 
brella. The result is a small car or frame- 
work capable of transporting as much as 
50 pounds, according to the inventor, 
William Helfrisch. 


f 


—> 


This small wheel, . 


attached toa walk- na 
ing-stick or 
brella, is designed 
to aid the shopper 
in carrying home 
extraheavy bundles 
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African Bird Enlists Men 


to Open Beehives 


NE of the cleverest birds in the world 

is the ‘honey guide” of Africa, which 

has learned to entice men to open beehives 
for him. 

The ‘‘honey guide’”’ has a sweet tooth, 
as well as a liking for the larve of bees. 
But he is a small bird, and beehives are 
hard for him to crack. 
man, and when he finds one, perches in a 
near-by tree and begins to chatter. This 
means that he knows where there is a 
first-rate hive, and that he wants the man 
to follow him. In the same way he leads 
his human assistant to the hive, stopping 
at intervals to wait for his slower partner 
to catch up. 

These birds are highly valued in Africa 
and to kill them is a misdemeanor punish- 
able by law. 


So he seeks out a 





New Comet in Western Sky 


COMET that never may have been 

observed before, recently was dis- 
covered at the Bonn, Germany, observa- 
tory. Itis said to be brighter than any 
comet that has appeared for several years, 
being visible through strong field glasses. 
It is sufficiently well developed to show a 
faint tail. 

Apparently the new comet is moving 
southeast at considerable speed in the 
western sky shortly after sunset. There 
is a possibility that it will become visible 
to the unaided eye. 
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World’s Largest Clan 


HE world’s largest clam-shell, weigh- 
ing 20 pounds without the mollu:s 
itself, recently was placed on exhibition 


at the Museum of Natural History, New 
York City. 

The giant bivalves, of which tne 
creature that once wore this shell was one, 
are native to the waters of the Indian 











Giant Wingless Bird Is 
Reproduced in Model 


NE of the exhibits that attracted 
much attention at the recent B ish 





Exhibition at Wembley was a reconstruc- 
tion of the giant wingless moa bird, which 
once inhabited New Zealand, 
extinct. 

This great creature, which 
reached a height of about 12 feet, was un- 
able to fly. It is believed to have existed 
up to about the middle of the eighteenth 
century, when it was exterminated by 
natives. Some of the species were not 
much larger than turkeys. Their 
were small and the necks almost bare of 
feathers. 

This model was reconstructed 
remains found by scientists. 


but now is 


sometimes 


heads 


from 





1-Shell 


on Exhibition 


Ocean, the East Indies, and the Philipp 
Island T he e ¢ ‘ the she 
are S ire f LIVE ireque 
r x he ( then 
r { eT t W t T t t 
( ud ese ‘ ( 
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Will Sail around the World 


in a 68-Foot Boat 
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Big Bill ready for two-year world cruise 
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S TREET-CLEANING has now come 


1e eye of science. Herewith 


Ss show! complete street-sweeping and 
-washing unit that may be operated by 
yne m the driver of the truck. This 
! i il cleans consists of a street- 
weeper, gutter broom, and _ sprinkling 

é It will wash and sweep the street 
1 gu é mnie Tye ) 1c j g ip 


One-Man Machine Sweeps and 
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Know Your Car 


| HE proper care and adjustment 
of the hand brake, which some 


, y } } ley f 
day may be the only means of pre- 
‘renting a serious accident, is a very 


Important item in 


the upkee p of a 
many auto owners pay 
attention to it? 
rr ; 1 
[here are several 


< pol 
lustment or 


ts that may 
neeaq ada correctior 


: “7 
Slipping oll or 


1} 
g may be caused by 


grease working out of the axle, by 

adjustment, or by worn 
ings. These faults may be corrected 
washer on the 
washing the 
» away with gasoline or kero- 
readjustment, or by in- 


Y > y ] ] yr 
new lining. 


poor lin- 


V pu Fa new 
1 the hub, by 
sen e DV 
alling a 


If the 


+ 


car tends to skid when the 
wheel 
n the other, or 
one may not be braking at all. The 
brakes then be equalized. 
If the brake is dry and dirty, it will 
squeak. It should be cleaned with 
gasoline and a stiff brush. Some- 
times squeaks are caused by im- 
proper clearance of lining and drum. 


nand 


id brake is applied, one 


ing more th 


IS Dra 





should 














Washes Streets 

The gutter broom, made of sectional 
steel wire, automatically follows the curb 
line, working in and out with any varia- 
tions that occur, throwing the refuse 
from the gutter into the path of the main 
broom located the truck at the 
rear. This deposits the sweepings in the 
large dust-hopper above. Both brushes 


are quickly | 


across 


raised when the 
to and from its work. 


truck 1S going 


esl? 


Motor-Meter Light Makes 
Handy Trouble Lamp 


MOTOR-METER illuminating de- 
shown at the left) that may 
be used also for lighting up the motor 
under the hood when searching for the 
reason of engine trouble, is easily attached 
It con- 
lamp wired 


vice 


at the base of the motor meter. 
sists of a miniature electric 
to the ba of the car. 

The allows the lamp to be 
swung backward for roadside investiga- 
tion of the motor in the darkness. It is 
the invention of Philip W. Pulig, of 
Philadelphia. 


ttarv 
very 


bracket 
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Trigger Catch Eliminates 
Rattle of Auto Hood 


O COMPLETELY stop the annoy- 
ance of hood rattling, a hood catch 
has been designed with a trigger handle 
that extends through the side of the hood 
and engages a loop connecting two 
springs that are fastened to the frame of 
the car inside the hood. 
The pressure from the springs pulls the 
hood downward and toward the inside, 












This simple 


device will 
prevent the 
auto hood 
from rat- 
tling. Itis . 
easily ad- P 


justed or 
released 


it firm and The 


holding 
handle is furnished in several finishes. 


thus snug. 

The device is said to be fastened in 
place by a light pressure of the hand, and 
released as easily. 





THE streets are not the only places in 
New York City where there is a speed 
limit. Elevator traffic in the skyscrapers 
are subject to traffic laws as well. The 
vertical speed limit is 600 feet a minute. 
In other words, an express elevator is 
permitted to travel at the rate of a mile 
in about seven minutes. If it exceeds 
this speed, an automatic ‘“‘traffic cop,”’ 
attached to the running apparatus of the 
elevator, jerks it to a stop. 





Odd Streamlined Car Designed for Speed 


NE of the 


creations, 


queerest of automotive 
the body of which re- 
sembles the fusélage of an airplane, re- 
cently appeared in 


car comes to a point and the front, shown 
in the illustration, is rounded. This shape 
of body reduces wind resistance. 





London. The en- 
gine, mounted 
over the rear axle, 


is only 16 horse- 
power; but the 
makers claim the 
car can attain a 
speed of 85 miles 
an hour. A low 
center of gravity 
and light body 


construction make 
this possible, they 
assert. 

Cool air for the 
motor is drawn in 
through a tube at 
the side, while the 
part of the body 
that houses the 
engine is fluted for 
additional ventila- 
tion. 

The rear of the 








This car, shaped like an airplane fuselage, goes 85 miles an hour 
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Valve-Stem Adjusters to 
Increase Car Power 
O DECREASE the 


noise and in- 


crease the power of Ford motors, 
adjusters may be added to the valve- 
stems. These consist of a pair of adjust- 


able nuts that may be adjusted by the aid 
of two wrenches. 

In worn automobile valves the at- 
tachments are said to give full lift to the 
valves. Their attachment is claimed to 
be very simple. 

















Adjusting nuts ona valve stem 


Prove ‘‘Lean’’ Spark to Be 
as Good as a ‘‘Fat’’ One 
“XPERTS of the 3ureau of 

Standards have just disproved an- 
other cherished belief of motorists. They 
have found 
that a ‘“‘fat’’ spark gives no better igni- 
tion and no more power than a‘“‘lean”’ one. 

Their suspicions of the 
the accepted doctrine were aroused by 
experiments in Germany, where engines 
tested with various kinds of sparks failed 
to show any 
veloped. 

They found that the spark 
feeblest flivver coil was on 
iveness with a spark from the 
pensive magneto. 


W.- 2: 


by exhaustive experiments 


correctness ol 


differences in power de- 
from the 
a par in effect- 


most ex- 
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REMARKABLE wreck picture was 


; a 
recently 


A obtained 
rapher, taking pictu 
Philadelphia, 
60 feet over a rock embankment and land 
in the 
snapped the camera 
the car 


The driver is seen 


when a 


pl otog- 





cenery near 
“) 
Saw an automobile skid 


creel below The photogr pher 
I oe 1 Vv. I) l ¥raprie 


before the driver of 
was able to bring it to a standstill. 
futile 
ntrol the car and steer it out 


He Was 


making a 
attempt to c 


of deep water. uninjured, and 


ml al +" ‘ + 11] rl} ] y ur } ye 

THE Editor will be glad to supply, wher- 
, : 

ever possible, the names and addresses of 

manufacturers of tools and devices men- 


tioned in this issue of POPULAR SCIENCE 


MONTHLY. 
New Adjustable Hose Clamp 


ie pote of tempered steel springs of 
i .old-rolled steel the positive hose 





1e@Q SLeCCI ne DOSITIVE } ¢ 
<7 ey 7 ; 
Clamp a ynt can be quickly attacned to 
Wale SE C ( ns without the 1S¢ 
of t 
| Ee ( y > ecorda Sr to lit if LacC- 
turer, 1S provided With a pawl-and-ratcnet 
aevice that makes it Instantly adjustable 
meré by mo the pawl to the proper 
Pear nr no } lay » 3} | + 
not by pres gy tne lever back, tne 
’ ry 
Y } tened ll! intly The clam} S 
are manutactured 1n Several sizes. 


Covers to Keep Auto Upholstery Clean 


ELOW is pictured a new seat cover 

that is said to be serviceable, easily 
adjusted, and neat looking, and that any 
one can install. It is made of rice straw 
specially treated to render it durable. 


ES ee . 
Straw cushion covers bound with cloth for the closed car 





Hinges between the seat proper and the 
back Iront are 


of khaki cloth in order to protect the straw 


rest and the fap in maae 





that is edged wi two inches of binding. 


The tops of the pads are held in posi- 
tion by a strip 

cloth that fits over 
the backs of the car 
These COovVv- 


] 


ly in- 


seats. 


are QuicK 





stalled and said to 


be self adjusting 

1 rh. 
to the seat. Their 
light color gives 


the interior of the 


car an attractive 
appearance, be- 
sides keeping the 


upholstery in a 
good condition for 
a much longer 
time. The illus- 
tration shows how 
the covers. are 


placed on the 
seats. 





Small Car Falls 60 Feet into River and Rone 


D € idlate \ S ne ( ¢ damage 
lliered | e ¢ 

A SOILS laboratory on wheels, with the 
necessal ¢ ¢ completed 

educational tour thr ign seve ou! 

ties in northeaste O More thar 

2500 people attended ¢ hnorat 
asses, many fetching with then 

















How Much Do You Know? 


iS eli down the answers to 
tne quest OW I t! 


A 


Why does a boomerang return? 
What gland affects our growth? 
What : 
W hy doesn't 

skin burst? 


is steel: 


de a bh 


stout persons’ 


5. What is the difference between 
planets and fixed stars? 
6. How are the seasons caused? 


7. What is a crystal? 

8. Why is it possible that the in- 
side of the earth is 
hotter instead of 

9. What would happen if an 
irresistible force met an 
immovable body? 

10. How do plants differ 
animals? 

11. What rare chemical element 
is necessary for the growth 
of teeth? 

12. Do electrons 
through a 
electric 


érowing 
colder? 


from 


really move 
wire when an 
current is flowing? 
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Radio—the New Paul Revere 


Broadcast network to link nation in emergency —Other 
useful developments and inventions 


NE of the most important steps in 
the development of radio broad- 
casting 1s about to be annour ced 
According to ad- 


vance information, a vast network of 


by the Bell system. 


] Fi mae 
terconnecting telephone lines through- 
out the country 1s to be set aside perma- 


nently for the purpose of linking broad- 


By Jack Binns 
America’s Most Popular Writer on Radio 


clearly the messages of hundreds of ama- 
teurs, but as soon as the long hours of 
daylight arrived, short waves faded 
rapidly. During the four months of day- 
light he was cut off from the world. 





i 
cast stations ior 
events | national 

nportance 
I p to e present 

ne aE 

itiple broad t- 
g has frequently 
inged i e 
eatest numbe i 
+ } Y 
ymns ) ed up 
) one St Oo } is 
een 1d ( ss the 
rthern states. It 
S unae rstood the 
WwW arrangement 
ill cover tre entire 
yuuntry. This is in 


accord with the rec- 
ape 
lations of 
Com- 


‘e TLloover at the 


ymment 


,ecretary ol 





The new network 








One of the chief purposes of the tests 
has been to find a successful means of 
communication to and from moving 
trains to supplement the present block 
system. With such a system in operation 
the crew of a train could immediately 
get in touch with dispatchers in case of 
any mishap, and traffic could be regulated 

accordingly. 














A second impor- 
tant object is to con- 
nect passengers 
aboard fast express 
trains with the reg- 
ular telephone sys- 
tem, so that a busi- 
ness man in_ his 
oftice could converse 
with his associate 
en route between 
New York and Chi- 
cago, for example. 
Third, but less im- 
portant from the 
railroad point of 
view, is the arrange- 
ment of broadcast 
concert reception for 
passengers. 

The immediate 
problem is the de- 





will eut out the tre- ne of the most remarkable of the new radio the signal strength. The inventor, Dr. A. Hoyt velopment of an 

endous amount of mtions is this automatic radio recorder, Taylor of the U. S. Navy Department, claims efficient transmitter 
. s said to be able to copy signals accu- the machine can copy 100 words a minute : m1. : 

pre work y even when static is three times as great as and that it will revolutionize radio-telegraphy for trains. This must 
W be- be a radio-telephone 

for e broai t- apparatus of high 
g of a national ever This invariably Radio for the Railroads efficiency because of the difficulty of get- 
3; meant taking telephone wires out of ting a good aerial on the train. There 

service for several day EVERAL important radio communi- already exists a system of two-way con- 
The new system will be invaluable in “ eation tests aboard fast express trains versation. Successful transmission over 

cases of national emergency, when it is have been made recently by railroad en- an appreciable distance from a moving 

necessary to get important information gineers with improved radio equipment. rain, however, has yet to be developed. 
» all of the people the shortest possibl On the whole, these tests have been suc- 


New Light on Static 
akin madd to previous belief, radio 


4 interference from statie electricity is 
1in the Far North. This is the state- 
nt of the Arctic explorer and scientist, 

Dr. Donald B. MacMillan, who recently 











eturned a 15 months’ expedition 
o the polar egions. One of the primary 
ybjects of his voyage was to study the 
é cts o Stat oO! A reless rece} tion 
tal Ss espe bad d rit g 
magnet t t} O ir i! 
s e distur ( were 
ent » 7 i ne m metic 
eedl ording apparatus 
S yp ry Dé i SS the 
ef 
ine Tra apparel! tly 
O ¢ ( » transmis- 
yn, according to Doctor Mac- 
M W M nis ) p ed 
) the rora belt no n- 
] i e( or the ina is 


During the four months when 
the Far North was in continuous 
darkness, the explorer heard 


very 


cessful, but much remains to be done be- 
fore satisfactory commercial results can 
be obtained. Among the railroads. that 
made the experiments were the Pennsyl- 
vania, Chicago, Milwaukee and St. Paul, 
Northern Pacific, and Lackawanna. 









Although extremely small, this new loop aerial is said to be 


efficient, due to unusual construction and winding, 
designed to reduce distributed capacity, and prevent losses 


Talk over Power Lines 


HE system of ‘‘ wired wireless’”’ which 

at one time threatened the suprem- 
acy of radio, is rapidly finding its utility 
in communication work for light and 
power companies. Recent laboratory 
work followed by practical application on 
the lines of a power company in 
Ii.diana have resulted in impor- 
tant gains in efficiency. 

Under the new arrangement a 
metallic circuit is used exclusively 
in place of the ground connection. 
Communication is accomplished 
by placing a carrier of radio fre- 
quency on the power line, and 
modulating it in exactly the same 
manner as in the usual broadcast- 
ing system. The amount of power 
necessary is comparatively small, 
for the wave is confined to the line 
that carries electric power for in- 
dustrial purposes. 

The metallic circuit is obtained 
by using one wire outward, and a 
different wire for return. An in- 
creased efficiency of 500 per cent 
isclaimed. In cases of emergency, 
communication can be maintained. 
































December, 1924 





POPULAR SCIENCE MONTHLY) 





“I 





als Ut 





$ these 








Adjusting handle for 
tyning-in. With practice 
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Every 
compass point 
has ifs own 
gistinchve 1 
Morse signal; 
the parhicular 
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indicate Ihe 
navigators 
position. 
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The “Radio Lighthouse’—An Amazing New Use for Marconi Beams 


N IMPORTANT new commercial application 


of Marconi’s refle 


wave communication is the use of the beams 
This new system, per- the reflector are a number of 
each signal corresponding to a given 


for a ‘‘radio lighthouse.”’ 


fected by Marconi and C 


is explained in the above drawings made by G. H. 
Davis from sketches during the first successful ex- 
periments in guiding the steamship Royal Scot past 
the rocky island of Inchkeith in the Firth of Forth. 


The reflector that se 


consists of a series of vertical wires arranged in 


parab 
ected beam system of short- transr 


is rev 


raised 
direct 


. S. Franklin, his assistant, 


nds out the radio beam 





olic curves. It is rotated around the 
nitter, just as the reflector of a lighthouse ship's 
olved around the 


metal 
ion on the 


dashes pass a contact box, the transmitter operates 
and radiates the corresponding signal. 

In the ship is a compass card, 
attached, called the ‘‘bearing corrector.”’ 
this card are Morse signals corresponding to those 


radio on the base of the project 
‘ navigator 
lantern At the base of one pointer t 


Morse Then 


pointer in a simular w 


the point 
signals in when he hears igain 


compass As these dots and midway between these points 
orrect bearing of the ‘‘lighthou 
device he also can tell how 


with pointers lighthouse 


Around The signals are picked up 








attached to outriggers on each side of the ship 


stiff wire aeri 


1 } 
gnal, he ‘ 
pass id ( € 
ijusts a s¢ 
ai4 at sp 
hen gives him 
1s€ By a ti 
r he is fror 
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Confessions of a Radio Gyp 
As Made to Newton Burke 


How the cheaters “bootleg” tubes, fake condensers, and coils—An 
inside story filled with hints to protect your purchases 


there 


AYBE you've noticed that 
Vi aren’t as many radio stores as 
~ tnere used to be. Do Vv 
ahy? It isn’t th : 


ou Know 


\ t public interest in 

lio is dying. Far from it! The number 
fans is increasing every day. But the 
ps—the cheaters who jumped into 
lio on a “‘fly-by-night’”’ basis when 
‘ sting began and reaped a golden 


for a couple of years selling bad 
arts and sets for good money 


begun to quit 


they’ve 


They are closing up shop. 


aluminum frame that permitted the in- 
side coil to be rotated through 180 degrees. 

It was a fine coupler, there was a great 
demand for it, so we copied it. Only, 
instead of bakelite, we used cardboard 
painted black, and we took a mold of 
the aluminum frame and cast it in lead. 
Thus we were able to ‘“‘reproduce”’ the 
coupler, tor a few cents. 

The original coupler had a list price of 
$6.50. We printed the same price on 
ours. Then we advertised them exten- 


litigation to be completed; besides, you 
can generally find some interference claim 
against any patent; so it’s pretty easy to 
infringe for awhile. 

Take the regenerative circuits, for 
example. When radio sets began to sell 
widely, almost all licensed manufac- 
turers were getting what today would 
be considered large prices for one-tube 
regenerative and they couldn’t 
supply half the demand. This furnished 
a situation that we found made to order 

for us. We collected the 
cheapest parts we could 


sets, 





No, the game isn’t 
layed out altogether. 
e is still plenty of it 

g on. But it is get- 

y i der ever day 
The publie is getting 
1 )-wis al d besides, 

e high-class musical- His 
strument stores and 5 
electrical shops have His 

me into the lust panels 
with real business meth- 
: é 
Ss and are taking the 
trade wa from the 


“solid mahogany” 
“genuine bakelite”’ 
els are cheap composition. 
His cut-rate tubes are 

His ‘taluminum” condenser plates are tin. 
Hi 

H 


Beware the Trickster! 


and ‘“thard 


“rebuilt.” 


is tuning coils are wound on cardboard. 


is stained pine. 


ibber”’ 


find and hooked them up 
regenerative style. We 
always could find some 
young amateur who 
would supervise the job 
and see that it was done 
correctly. Cut-rate ad- 
vertising did the rest. 


} 


UR “beautiful mahog- 
any cabinets’ were 
stained pine. Our ‘“‘gen- 


uine bakelite’”’ or ‘‘hard 


Epes hE some nave e sells you “‘standard”’ sets and parts that rubber” panels were 
nds of facilities for wee : aier . mud’’—cheap powder 
pleasing the public. For never saw the tactory of the manufacturer lal to a teem head 
example, they have cred- whose name and trademark they bear. the fans who bought 
backing that ena Here’s the inside story of the Radio Gyp and these sets thought we 
them to sell the best re- = * . , . «ts ; ’ ; were public benefactors 
ene. Ante at: dime his methods—an exposure of his tricks; vital because of our prices! 
That’s v the gyps are information that may prevent vou trom being Condensers didn’t 
jropping ut I closed swindled even cause us the trouble 
al tor hree months 


th ough, 
ile I was at it, 
was the. softest 
or tried. When 
first hit the 
‘ountry, the fans would 


mock to our stores in 





an article that bring 


As you read this story, remember that you 
have at your service the Popular Science In- 
stitute of Standards. A list of products, tested 
and approved by its engineers, will be sent you 
on request. 


THe Epiror. 


home to us the 
value of dealing with concerns with established 
reputations for honesty and fairness. 


of making them. They 
were shipped to us by 
gyp manufacturers, all 
ready to sell; for, of 
course, there were almost 
as many gyp manufac- 
turers as storekeepers. 
They would copy all the 
popular models of con- 
densers, using tin plate 
instead of aluminum or 
brass, and fiber insula- 
tion. 








thing that was printed 
ibout radio, and the 
ewspapers had new Cclr- 
lits for them to try 
ilmost evs di: They’d come to us 
yoking for the parts specified in the news- 
yaper ar 1 we always had them 
hand, because we had cheap help 
ng them in a back room—imitations 
f the parts made by national 
ifacturers Coils wound on card- 
D “d ibes, for example, that cost us 
ips 50 cents to make, and sold for 
SIX dOlla ea | se were the g od 
Lys 
| member when there was a run on 
CO 1ers I tne 180-degree type. 
ese were made by a young man who 
had just started in business for himself. 


bakelite tubes with 
lk-covered wire. The two bake- 
held together with an 


hey were wound on 
aouple si 
li+ 


lite tubes were 





cut rates, and sold thousands 
of them at four dollars each. The man 
who designed the coupler soon went out 
of business. The big car I’m driving to- 
day was bought on the profits I made on 
that deal. 


( NE of our best tricks was to make 

—“” up some piece of junky apparatus, 
give it an impressive name, put it in a 
good box with a pretty wrapper, and then 
label it ‘‘patent pending,’ or “‘patent 
applied for.’”’ We’d invariably sell thou- 
sands of such articles, whether they had 
any place in a radio set or not. 

And of course the fact that an article 
was patented never bothered us. It 
always takes time, you know, for patent 


sively at 


Tubes undoubtedly 

were our best line. In 

fact, they were the first thing to be “‘ boot- 
legged”’ in radio. The tube bootlegger, 
who, of course, was a man who was manu- 
facturing tubes without a license, would 
move his plant overnight if the licensed 
manufacturers happened to locate it, 
and open up in a new place the next 
morning. Then some of the big indepen- 
dent manufacturers discovered there was 
some uncertainty in the law covering the 
tube patent. After that it wasn’t neces- 


sary for the gyps to move so often, and 
they turned out tubes faster than ever. 
Tubes were bound to be a profitable 
line for the gyps, because the licensed 
manufacturers couldn’t come within miles 
of supplying the early demand. At first 
(Continued on page 172) 
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How I Play Radio Doctor 


that Will Keep Your Set out of Trouble 





By M. B. Sleeper 


F YOU own a radio set, the 
chances are that you have 

some “expert” friend who 
very willingly offers to help you 
out when anything goes wrong. 
He tells you he has built several 
radio sets himself and knows all 
about them. 

And the chances are that if 
you have invited him to dig into 
your set, you have found that 
instead of improving it, he has 
left it worse off than before. 
Likewise, you have discovered, 
perhaps, that whenever you 
yourself try to tinker with your 
set to make it perform better, 
you succeed only in causing 
yourself all kinds of trouble. 

If you had a sore ankle that 
impeded your walking, you 
wouldn’t let some friend perform 
a major opera- 





tion on your 
vital organs, 
would you? 
Why, then, 


should you op- 





erate on the oe 

- : sRAGM 
vital mechan- TS 
ism inside the 


cabinet of your 
radio set when 
the trouble may so 
be nothing more 


than a broken antenna wire or a bad 
ground connection? 
Yet the fact remains that radio-set 


owners by the thousands persist in doing 
the most absurd things in 
trouble where there is nothing wrong 


all. 


’ j ‘HE old adage that ‘‘a little knowledge 
is a dangerous thing”’ 


rying to shoot 


al 


never 
more truthfully applied than it is to radio. 
I have found in my own case, though, 
that in a real sense 
I can play doctor 
to my radio 
successfully with- 
out ever touching 
its delicately con- 
structed and sensi- 
tive inner mechan- 
ism. My remedies, 
when my set isn’t 
working right, are as simple as bandaging 
a cut finger. And because they are 
remedies that the owner of any radio set 
can apply, I am describing them in this 
article. 

The ing to remember, then, 
when your sev isn’t performing just right, 
is that radio outfits built by reputable 
concerns are so thoroughly inspected that 
there is very little likelihood anything 
will go wrong inside if they are given 
reasonably good care. In 99 cases out of 
a hundred, the trouble lies outside the set 
itself—in the tubes, the batteries, tele- 
phones, loudspeaker, antenna or ground. 
Whatever the symptoms of trouble are, 


Was 


NTACT HERE 





set 


first 




















= = ¢ ‘ it If 
eA t 
Kem 
e Se 
heloy 
| t 
i O 
y t hye 
} 
¢ qd! 
e batte 
e¢ I tine 
Make a ge 
te not} v 
r Hat ‘ 1¢ 
wne ne 
tmeter It mu 
l resist int 


about eight 


Cannot spend 


JACK CONTACTS 
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vy, do not get one 


LOUDSPEAKER LEADS 











MAY BE REVERSED pocket type 
Y radio )h¢ 
meter to re 
his Ww erve 
B erie 
{ t t 
“When your set fails to work right,’’ says Mr. 9 
Sleeper, widely known radio engineer, ‘‘the Ve 5, Or Une ime Lf 
hance are 99 it of 100 that the trouble s ¢ atte . 
ou je the set itself, and can be remedied age hatte 
} pry ; th cabinet.”” C 
f t ible ar hown in the photograph 
ab 1 th sketcl t I f I ( 
eh vo qd STO ~ OSE 
he wl I shall give ¢ \ . 
Be re yr CIS loo ( eve 
t 1 M ( re 1t 1s up ser ir 
ead I 
ro Look f 1 BE ) 
metal object that 
ont nave f en ¢ 
on it I mine ‘ 
e ant r yind- ¢ XR 
r post O ne set ( ( ) c 
or perte yn- F c 9 " 
Go over the me ‘ ‘ é 
ground lead in the e. The me ¢ 
same way. Fre- ge 
quently it is kicked 
off and broken. Perhaps the connectior itis B batte ) 
with the water pipe has become corroded put the f 
I know of one case where, in changing the with the tube ghted Cher 
plumbing, a pipe was disconnected from the negative te 
the water system so that it served < S the 
ground no longer. If the antenna lead « ( dt 
ground wire is in- 
i THAT CENTE r lated, the Wire 
m have” broke | ¢ 
inside the insula eal I ( 
tion. When the tubes ! ( Bt 
fail to light, either the r ( i V€ “ t! 
A battery has run ng perfect connections with the tele] 
down, or the wires have plug, there is a e connection in the 
become loose, or the plug, a broken lead in the telephone cord 
contacts. in the fila-  orthe telephones themselves are defective 
ment control jacks do These latter point apply to loud 
not touch, or the socket speakers. Test the teres with your 
contact springs have high resistance voltmeter. Each 22-volt 
been bent down so that unit should read at least 17 volts, or each 
they do not touch the 45-volt unit at least 34 volts. If the 
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-B-C’s of Radio Language 


If the names of parts in your set puzzle you, you should 


read this 


By Robert E. Martin 


ost difficult things to 


NE of the m 





understand about radio is radio 
language. Many a broadcast f: 
[ am sure, has been frightened away 
from learning something more about his 
ect e na now to set the dials be- 
cause, when he sought information, he 
found himself lost i L 
maze O r tec I i < i 
terms. 
Yet the language of & 
radio is no more diffi- i 
cult than the language 


ll, or the lan- 
guage of finance, 
vou have the key You 


i 
would scarce! 


once 


yexpect a 
writer to ex- 
in detail just what 


pbasedall 
11917 


Viaill 


‘éy } 1°? 
a oase on Dalis 


Was 
every time he had oc- 
use the term 
Similarly, the radio 


writer or the radio en- 


broadcasting. Let us see how you can go 
about it. 

A few days ago, in the radio laboratory 
of the Popular Science Institute of 
Standards, I saw a three-tube set, having 
a detector and two stages of audio-fre- 
quency amplification. If you read my 


last article, you will recall that this means 
a set that not only can pick up broad- 





deseribing a 


gineer it 





hook-up would find it 


st inconvenient to 


rou insert here a 





capi GeArinae: 
: AMPLIFYIN 
resistance device con- 
CUUM TUBE 
oes ee VACUUM 
nected from the grid of na 


the vacuum tube to the 
filament to prevent the 
likelihood of the tube’s 
o function prop- 


‘ . aye 
nrougn too nigt 


Says 





a ‘‘grid leak, 


which, 


when you un- 
derstand its 
you 


and graphic term. 


ry 
purpose, 


admit 1S an apt 


N OTHER 


tne 


words, 
terms of radio, 


which may seem like a 










FILAMENT 
RHEOSTATS 





VACUUM-TUBE TO 
DETECTOR > 


GRIO LEAK AND 
GRID CONDENSER 


AUDIO-FREQUENCY 
AMPLIFYING TRANSFORMERS ANTENNA 
VARIABLE 


CONDENSER 








foreign language to 


Ar 





you, really are used for 


convenience 


. 
yours as 


the 


well as that of 

radio engineer. 
rT? | 7 . 
[These are the real 


a-b-c’s of radio, ar 





VARIO COUPLER 


Be 







RECEIVER 





article— Valuable hints for the novice 


” 


mary Inductance,” ‘‘Coupler,” and three 
knobs are lettered merely ‘‘Fil.”” Your 
friend has explained to you how pulling 
out a little nickeled button connects the 
batteries with your set. He has told you 
that you place your telephone plug in the 
orifices marked ‘‘ Detector,”’ *‘ First Stage,”’ 
and “‘Second Stage,’’ depending on how 
loud you wish the signals to be. He has 
told you that the three 
little knobs lettered 
‘“*Fil.” are not to be 
turned beyond a cer- 
tain point unless you 
want to buy a new tube 
to replace one that has 
been burnt out. Then 
he has told you that by 
turning the two dials 
and the other knob you 
could tune in_ broad- 
casting - probably 
demonstrating how it 
was done—and left you 
to your own resources. 





ROBABLY for the 

first couple of eve- 
nings thereafter you are 
content merely to turn 
the knobs in a more or 
less mechanical way, 
satisfied so long as you 
hear the broadcasting. 
Then you become curi- 
ous; you open the cover 
of your set and peer in. 
Outside of the three 
vacuum tubes, whose 
use and purpose you 
probably understand 
already, the most strik- 
ing piece of apparatus 
you see—because it is 
the largest — is the 


GROUND double coil operated by 
the dial marked ‘‘ Coup- 
= ler.” This device is 


what is called a vario- 
coupler. Its purpose is 
to help you tune your 
radio set by varying its 
inductance so that only 
radio waves of a de- 
sired frequency of vi- 





; “47 - ati r] Ee ad- 
understand radio with- Front and rear views of one of the simplest your set as explained by Mr. Martin. you bration will be ad 
out knowing what they forms of radio receiver, with each part will see how aptly each name is applied mitted. 

ales ts ig sie ne 2 son accompanied by its name and symbol If and it will soon lose its terror. These Inductance means 
setae Meer Pere nee ia —— i tata =. -ach part ir ames are > real a-b-c’s of radio science 

citele ae th nell toe you study the purpos f each part in names are the real a-b-c’s of 10 scien¢ the property that 
yossibie as 1t woul 1 } 
‘ee i aes causes a coil of wire 
to understand an auto- : : 
mobile without knowing the difference casting, but can magnify received signals through which an electric current is flow- 


: 
aa carburetor 


between a spark plug an 
There are two ways tnat occur to me Ol 
the terminology of radio rhe 


Get 





a good radio 
textbook, go off to a quiet and 
That method, however, probably 


first is the obvious way 
room, 


study. 


wouldn’t be particularly enjoyable. The 
second method consists of thinking in 


radio terms as you operate your receiving 
set. That you can do without in any way 
interfering with your enjoyment of the 





so that you can hear them better. 

Now, imagine you have bought this set, 
and, with the assistance of some friend 
who has had experience in radio, have in- 
stalled it in your home. A and B batteries 
are connected properly, your aerial is up, 
and your ground connection has 
made. 

On the front of the set—the ‘‘ panel’”’ 
are two dials and four little knobs. These 
are lettered ‘‘Antenna Condenser,” “ Pri- 


been 


ing to become a magnet. Whenever you 
have a coil of wire connected in a radio 
set, you have an inductance. If a second 
coil of wire be placed near the first, the 
magnetism of the first coil will transfer 
electrical energy to the second coil by 
induction, the coils being called respect- 
ively the primary coil and the secondary 
coil. 

The two coils need not be in contact; 

(Continued on page 174) 
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Who Can Build the Smallest Set? 


Amazing Midget Receivers and Parts Displayed at Radio Fairs 


Recent radio fairs have brought to Did you ever try to see how small you could make a 
light what are probably the smallest receiver? Herman Burgess of Washington, D. C., 
receiving sets and parts in the world. made the finger-ring crystal set shown below. It is 
Below is a midget head phone, about only a quarter of an inch long and wide, yet Burgess 
, the size of a finger-nail, that was declares that it will brinz in local stations cleanly 
made by E. Dickey of Dayton, Ohio 



















Y 





Ivan Nedland, of 
Hillsboro,N.Dak., 
claims the distinc- 
tion of building 
the world’s small- 
est workable loud- 
speaker. It fits 

_ cna 25-cent piece 

















Building receiving sets into 
miniature pieces of furnituve has 
become a fascinating new pas- 
time. The tiny crystal set 
built into a piano, shown above, 
is the work of C. W. G. Brown of 
Chicago, Ill. It has a close rival 
for smallness in the ingenious 
“electric chair’’ set (at the right) 

built by Leonard Aswald of the 
same city. In each case you can 

get an idea of ‘the size of the 
midget by comparing it with 
the hand that is supporting it 








Below are six of the smallest sets and parts, placed on 
a ruler to show their size. From left to nght they 
are: Crystal set built by Henry Dahl of Minne- 
apolis; another by Edith Boremen of Bethany, 
Neb.; a tiny dry cell built by Patsy Ccrdi of 
Derry, Pa.; a crystal set made by Dr. Hugo 
Thompson, of Springfield Mass.; a complete midget 
loudspeaker unit built by J. W. Fuller, Jersey City, 
N. J., and a crystal set built by T. L. Cranston, 
Toronto, Canada. All of them actually work 
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How I Get the Most out 
of ‘Iwo Tubes 


An Unusually Compact Loudspeaker Set You Can Build Cheaply 


By H. G. Silbersdorff 


VERY so often a new circuit ap- 
pears. A few odd-looking connec- 
tions shown in the diagram bite 
into the curiosity bump that we all have, 
and before we know it we are lying awake 
nights wondering how this part can be 



































utmost that can be expected from two tubes without sacrificing quality 


made, or how that point can be arranged 
to get the shortest leads to the tube. 
After spending much time and money 
in experimenting with the so-called new 
circuit, we come to the conclusion that 
there really is nothing new about it, and 


charge the whole item off to experience. 


‘big tube has the ability of giving us 
1] 10h slectivit . ‘ } 


ist so mur etl vy, volume, and 
distance. Two will give us just so much 
more of either volume or distance, and the 


te- 





Same applies when three are used. 


considered in the construction of the set 


we can hope to get only as much out of 





1 those tubes. In 
other words, we can get only as much out 
of the tubes as the circuit will permit us 
to take 

Some circuits are admittedly better 


1 


1 others, and it is noteworthy that the 





circuits from which we obtain the most 


H. G. Silbersdorff, noted New York expert on reflex receivers, with the 
new loudspeaker set which, he says, has proved it will give the 


pleasing results are those that lean toward 
standard practices in radio-circuit de- 
signing. Many tricks have been re- 
sorted to to eliminate losses, and when a 
standard circuit is incorporated into a set 
in which care has been taken to avoid 
these losses of electrical energy, the results 
usually are surprising. 

The circuit I am presenting here is that 
of a two-tube receiver which, according to 
tests, will give about all that can be 
expected of two tubes. It is a combina- 
tion of radio frequency, regeneration, and 
reflex. It is comparatively simple to 
construct, takes up little room, is eco- 
nomical in operation, easy to operate, and 
will afford loudspeaker volume. A large 
number of the distant stations can be 
heard with a good degree of consistency. 

An added attraction is the fact that the 
set can be made up compactly, requir- 
ing but a seven-by-12-inch panel and 
cabinet. This puts it into the semi- 
portable class, so that it can be placed 
in the tool compartment in the rear 


of your car, should you want it there. 


The parts re- 
quired are : 
17 by 12 panel 


17 by 12 cabine 
) ay er-web for 
1 spider-web forr 
bracket 
b 7 ( { 
] it 
1 requ tr - 
10 to 1 
I =f 
1 .OOOs-mtd variable 
1 .0002 
1 ,0O1 i i Txe 
0002 mfd. mi fixed 
I 1 
114-me gohn grid | 
1 ( t | e har rubbe 1'4 
1 posts I 8b inche 
N »? d.c.c. mag 1 baseboard, 11 b 8 


An assortment of wood screws, bus bar, 
spaghetti, and soldering iron, also will be 
necessary. 

In building the set, the first task is to 


wind the spider-web forms. These can be 
obtained in any radio-supply store; in 
fact, even the 5 and 10 cent stores offer 
complete forms, together with the adjust- 
ing arm and knob. 

The first form contains both the 
primary winding, which is untuned and 
consists of 10 turns of wire, and the 
secondary, which consists of 45 turns of 
No. 22 wire. The winding of this form is 
so arranged that the 10-turn primary is 
located in the center of the secondary 
winding. That is, start winding the 
secondary coil, and after making 22 turns, 
do not cut the wire, but leave the end 
loose and start winding the primary. 
When 10 complete turns have been made, 
leave a lead of about six inches and then 
continue winding the remaining 23 turns 
of the secondary. Be sure both windings 
go in the same direction and wind the 
wire tightly, otherwise trouble will be 
experienced in getting the proper number 
of turns on the form. 


HE tickler coil, which is wound next, 

consists of about 20 turns of the 
same size wire. I say about 20 turns be- 
cause this will vary in some cases. In 
operation, if trouble is experienced in 
getting the set to oscillate on the lower 
waves, it will be necessary to add a few 
more turns. Using an aerial consisting of 
a single wire 110 feet long, the set seems 
to break into easy oscillation on all wave 
lengths when about 18 turns are used. It 
is something for the individual to experi- 
ment with. 
The diagram is self explanatory. The 


Front view of the panel, showing the remarkable simplicity of operation. 
Besides the variable condenser dial, the only tuning control is the knob 
at the lower left, which operates the coil controlling regeneration 


one point that varies from the usual 
practice is the insertion of the tickler coil 
in the plate of the radio-frequency tube, 
which gives radio-frequency regeneration. 
Tests showed that theset had less tendency 
to squeal and howl when it was inserted 
at this point, rather than in the plate 
circuit of the detector tube. 

The circuit will howl when the tickler 
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coil is advanced too far. Preventing this 
is simply a matter of becoming familiar 
with the operation of the circuit and 
noting the best points of advancement for 
the coil on given wave lengths. As in 
other types of re- 
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The set will operate with any of the 
standard tubes, although greater volume 
can be obtained with the UV-201A type. 
If you these tubes, which have 
their filaments connected in parallel, a 


use 


83 


in a corked bottle overnight makes the 
ideal soldering liquid. After a joint is 
once made with this mixture, the alcohol 
dries quickly from the heat, leaving a 
clean joint that will cause no troublesome 
the set 


noises in 





generative circuits, 
wnen a station is 
first tuned in, a 
whistle will be 
heard as the tuning 
condenser dial is 
adjusted. The 
next operation is to 
reduce the regenera- 
tive action by sep- 


arating the secon- 
dary and _ tickler 
coils. When oncea 


station is logged, it 
always can be ob- 


tained at a_ later 
time on the same 
setting. 
Occasionally, in a 
set of this type, 


even with the addi- 
tion of extra turns 
on the tickler coil, 
difficulty is ex- 
perienced in getting 
the set to oscillate 
on the lower wave 
lengths. If this 








after it has been 
in use a year or 
more. 

For the most 


satisfactory results 
it will be well to 
follow 


wiring 


closely the 
diagram 
shown on this page. 
The rear-view pho- 
tograph, showing 
arrangement of parts 
and wiring, will 
serve as a guide to 
aid you in making 
the connections. 





The importance 
of tight connections 
cannot be over- 
emphasized; for or 

them depend the 
| real quality of re 
ceptior 

With a good aerial 

|} and ground, I have 
found that this set 
| gives me everything 

in the air that | 





should be the case, 
the insertion of a 
grid leak with a value of .075 across the 
primary of the audio transformer will 
bring the desired results. 

As a matter of fact, a leak at this point 
always is an advantage, for it enables the 
set to break into easy oscillation over the 
entire wave-length scale—a thing that is 
necessary to obtain long-distance recep- 
tion. 

A word about the transformers. Select 
a radio-frequency transformer made by a 
nationally known manufacturer. A curve 
usually can be obtained on a good trans- 
former, and this, it should be noted, must 
cover the broadcasting range. For reflex 
circuits such as this a transformer having 
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Rear view of the two-tube set, 





20-ohm rheostat must be — supplied. 
The current drawn from the two tubes 
is only half an ampere, and under this 
load a reasonable amount of service can 
be obtained with the use of four dry cells 
connected in Needless to say, 
because of the steadier current obtained, 
the ideal thing is the storage battery, 
which can be of six volts and for service 
with two tubes about 60 ampere hours. 
Using the WD-11 or WD-12 types of 
tubes, three or four dry batteries con- 
nected in parallel and a six-olm rheostat 
give good results. Usually these tubes 
will not permit the use of a higher plate 
voltage than 45, consequently the volume 
will not be as great as 
in the case of tubes for 
which the voltage can 
be raised to 90 volts, 
giving ample volume 
for the average house- 
hold on a loudspeaker. 
A little care in wir- 
ing the set will pay. 
After wiring many sets 
of various type, I have 
found that the very 
best kind of soldering 
flux to use can best be 
made at home at slight 


series. 











Wiring diagram that should be followed closely in building the set 


a small core of iron will be necessary. 
On the audio side, a transformer having 
a ratio of about 10 to one will give about 


the best results. A_ single-circuit tele- 
phone jack is connected across. the 
primary of the audio transformer. This 


enables you to listen in with one stage of 
radio-frequency and the detector, the 
phones being connected across this trans- 
former. You can tune in a station ac- 
curately while the loudspeaker is still in 
operation. 


cost. 

It consists of a mix- 
ture of part of 
powdered rosin to 10 parts of alcohol. 
Pure rosin can be obtained in any musical 
supply store in the block form. A fair 
sized piece is placed in a piece of cloth 
forming a bag and crushed to fine powder 
by pounding it with a hammer on a 
cement floor. Powdered rosin also can 
be obtained, but it usually contains much 
dust and dirt and therefore is not advis- 
able for radio work. 

One teaspoon of powder dissolved in 
10 parts of alcohol and allowed to stand 


one 


showing the compact arrangement and 


wiring of the parts Vant to hear 


Two Sets in One for Long 
and Short Waves 


( NE of the most unusual of the new 


feats of radio construction 1s a two- 

in-one recelver combdDining or single 
thr an a. i } 

panei a tnree-circult noneycomb-coli set 


for long-wave reception, and a neutrodyne 


set for short-wave reception. The same 
sets and 
programs can be 


throwing the 


used for both 


of- tubes is 


two different heard 
simply by 


switches. 


change -over 
The set is neatly and compactly con- 
cucted and is said to be very efficient 
Rutledge R. Mayo, 


who is sh 


It was designed by 
of New York City, 


with his instrument. 














The two-in-one set and its builder 
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Longer Life for Dry Cells 


How to 


x s + 1} ' 
Vacuum tubes 


might make use ol! 
} 
1 


forced to discar« 


amperage has dropped below the mini- 


mum required to 


operate the tube. 


Lull 
Almost always 
these cells have a 
good deal of 
juice” left, which 
it always seems a 
Shame to waste 
You can make 
use of the remain- 
ing current in the 
following way: 
When you get a 
r dry 
1 of 
discarding the 


new set oI tou 
cells, instea¢ 


worn - out ones 
store them away 
1 cool, ary piace. 


Then in about six 
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This extremely sensi 


new German loop 


can be folded into var 


shapes, offering 


“es of selec 








in your set, you prob- 


ably have wondered often how you 


tivits 


Also pry off the brass screw connectors. 
Wax and screws both may come in handy 
later. 

Thus you can make your batteries work 
to the limit for you and be satisfied that 
you have got the utmost from them. 





z 





«pate ie to recent estimates, 
4 more than 90 per cent of all vacuum 
tubes sold never live their full and in- 
tended life. Abuse and carelessness on the 
part of the users are given as the reasons 


why more than 9,000,000 tubes were sold 
last year. 

You can make your tubes live longer if 
you light the filaments just up to the 
point of required loudness and no more. 
If you turn them on full blast, they will 
burn out rapidly, causing weak and dis- 
torted signals. 

To guard against the danger of blowing 
out your tubes by high voltage from the 
B battery, through an acci- 
dental short circuit, be care- 
ful to disconnect the posi- 
tive wire of the B battery 
before changing wires or 
switching a tube. 

If you are experimenting, 
it is a good plan to arrange a 
single - pole, double - throw 
switch somewhere on the 
table to open the circuit 
while making changes. 


DEFINITE color 

code for battery wires 
will aid you in distinguish- 
ing quickly between the 
various wires, and so may 
save you a lot of worry and 
expense. You can purchase 
bell wire with insulation in 
several different colors. Use 


Make Them Work Overtime—Useful Radio Hints 


F YOU use the large type of dry-cell a different color for each lead, perhaps as 


follows: 


Red—30-volt positive B-battery wire. 
Red and white—22!5-volt positive B- 


battery wire. Yellow—negative B-battery 
wire. Green—positive A-battery wire. 


Green and white 





/ 
rai, fin 4 


negative A-battery 
wire. 

Remember that 
red and red and 
white indicate dan- 
ger to your tubes. 


OR small sol- 
dering work 
about your set, 
soldering coppers 
to suit the condi- 
tions can be made 
from No. 4 copper 
wire. In one end of 
a three - inch 
length, drill a hole 
for the insertion of 
an iron handle 
wire. The other 
end can be sawed 
or filed to the 
shape desired a 
point or a wedge. 
Another way is 
to wind the copper 





a | 


loudspeaker that is very 18 inches long. Remove the light bulb from a A 

.ay one of the phones of reflector desk lamp, and place the reflector a wire around your 
ible, face upward. On few inches above the upper opening of the horn. soldering iron, let- 
tubular tin horn about The light reflector will as a sound reflector 


ting the end of the 
wire extend  be- 
vond the point of the iron. The heat of 
the iron then will keep the soldering 
copper hot while the job is being done. 








@¢es 











For the man who builds his own set this five- 
in-one detachable socket wrench is an unusu- 
ally handy tool, especially for tightening parts 
and = connections. Five interchangeable 
sockets of various sizes fit over a handle re- 
sembling a long screwdriver in appearance 


HE use of copper ribbon for aerials 

instead of ordinary solid or stranded 
wire is becoming increasingly. popular 
with experimenters, because its large sur- 
face offers comparatively little resistance 
to the high-frequency currents. 

One objection, however, is that it pre- 
sents a flat side to the earth, and so acts as 
a condenser with fairly high capacity. To 
avoid this, the ribbon can be twisted like 
a stick of sugar candy, so that the flat 
surface is presented alternately. This cuts 
the capacity in half. 
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Keeping the Kitchen Up-to-Date 


The Modern Housewife Studies Labor-Saving Devices 






































~] The _ potato- 
masher shown 
below has 
sharp, curved 
blades that not 
only mash the 
potatoes thor- 
oughly, but 
beat them to 
a fine, creamy 


consistency 


Women living in 
small apartments 
will welcome this 
miniature wash- 
ing machine. It 
has one-sixth the 
capacity of a full 
size washer and 
runs by water 
power. It is guar 


anteed for a year 

















Made of heavy aluminum and easy to clean, this rotary 
biscuit-cutter is said to cut up biscuits, cakes, and 
cookies faster than the pastry-cook can count them 


a 
comets 
oad neil 
gy 














Easily adjusted, 
the door-rack at the 
left provides a hat 
or shoe shelf, eight 
hangers, a swing 
ing bar for skirts 
and six hooks 

















eI ith ridged edges, 
e built to save 


pace in the icebox 


é %, 
es a } 

This glass milk-bottle stop- 
per fits any size, is sanitary, 
and will not break 
in hot water 





Cutting fruit with silver 
was dd enough until 
France sent us this stain 
less glass knife, which 


housewives will we lcom«e 





Below, at‘ left, is a machine 












that fastens covers on tin cans, ~~ 
= rendering them airtight. At 

Holding a can scatadal right is a corn-cutter 

between its jaws, that cuts kernels off j 
this opener per- ears of corn for canning 

forms its duty 

without danger 

to the operator 





Two pie-pans that pivot on each othe 
form a revolving stand for icing cakes. 
When not used for that purpose, they 
may be used as two ordinary pie-pans 





How to Build 


Garage to Fit Your Car 


An experienced architect tells you how to house your 
automobile most conveniently at the least cost 
J 


By G. 


FEW years ago a private garage— 

that is, one maintained by an auto- 
4 mobile owner to house the family 
car—was likely to be anything from a 
converted woodshed or chicken-coop toa 
remodeled barn or cottage. Now, though, 
that the automobile has become an essen- 


garage, guided by the over-all measure- 
ments of his car. He failed, however, to 
consider his front and rear bumpers. 
As a result, he couldn’t close his garage 
doors. 

He thought it would be necessary for 
us merely to remove the rear wall of the 
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Plans. prepared by the author, showing three types 








of garages. Which fits your needs best? Fig. 1 
s NS a Ver} mplet but ymparatively costly 
garage for the medium-sized car It is equipped 
with its own heating plant, as shown in the floor 


ylan directly below the sketch Fig. 2—Floor plan 
- Sketch and plan for 
small-car garage. Fig. 4—Plan of floor draio, with 


ye to sewer and ventline to carry fumes to roof 


tial part of the home—a sort of living- 
om on wheels—we house our cars in 
buildings constructed exclusively for that 
purpose and supplied with conveniences 
that make the operation of a car more 
pleasurable and its care less of a task. 
More, we build our garages in good taste 
so that they increase, rather than mar, the 
appearance of our homes. 

First of all, a garage must be large 
enough to accommodate the car that is to 
occupy it. That may seem like an un- 
necessary statement; yet only a few 
weeks ago a man called at my office to ask 
me to prepare plans for the enlargement 
of his garage. He had bought a new home, 
and had attempted to construct his own 
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How a small-car garage was expanded to make room for a larger car. 
Rather than go to the expense of extending the size of the whole 
building, the owner simply built a small addition at the rear, where 
less head room naturally is required when the car is run in. Incident- 
ally, the addition provides a support for the 


building and add an extension, but I 
found upon consulting the building in- 
spector of the town that this was quite 
impossible. The local building ordinances 
required that garages be placed three feet 


ouverneur Ashwell 


or more from adjoining property, and, 
since this garage already was three feet 
from the property line at the rear, we had 
to make the addition at the front of the 
building. 


prengeen requirements are made by 
the fire department or building de- 
partment of virtually every town and city 
of the United States, so, if you contem- 
plate building a garage, be sure, before the 
work is begun, that either you, or your 
architect or builder, submit the plans to 
the local building authorities for approval. 
This will save you from possible trouble 
later on. 

Now, as to the size a garage should be. 
A Ford touring-car or sedan will fit com- 
fortably in a space 12 feet long, five feet 
six inches wide, and six feet six inches 
high. Medium-priced cars vary in length 
from 15 to 17 feet; a Packard Standard 
Hight is 16 feet 10 inches long; a Cadillac, 
16 feet. The medium- and higher-priced 
cars are about six feet in width and some- 
thing less than seven feet high. 

However, it would require more than 
expert aim to get any of these cars in or 
out of a garage the dimensions of which 
are exactly those of the car, without tear- 
ing off a mudguard or carrying away a 

doorpost of the garage. In 

other words, a close fit for your 
j car is not to be sought in 
building your garage. You 
must allow plenty of room for 
clearance. 

A sate rule is to make your 
doorway opening at least two 
feet wider than your car, and 
two feet higher. The latter 
part of this rule, 
though, is elastic, for 
the height of the 
doorway must be 
increased if the run- 
way leading from 
your driveway to 
the garage floor level 
is steep, or if you 
are in the habit of 
carrying articles on 
the roof of your car. 

The doorway of a 
one-car garage 
should rarely be less 
than nine feet in 
width. For Fords, 


De en 


in a pinch; for other 
cars 8!4 feet may 


radio aerial mast 


do; but for all cars 


the nine-foot doorway is decidedly best. 


You can, of course, make the interior 
of your garage the same width as your 


doorway. Be sure, though, that you 
allow sufficient space to get in and out of 








714 feet will suffice 
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the car and walk around it in comfort. An 
inside width of from nine to 9% feet is 
essential for this; while from 10 to 12 feet 
is hetter still, for in most garages space 
must be provided for the storage of garden 
tools, hose reels, lawn-mowers, baby- 
carriages, children’s bicycles and wagons 
and similar appurtenances of family life. 


HE minimum length of a garage for 

practicability is two feet longer than 
the over-all length of your car, including 
bumpers. However, as in the case of the 
width, it is poor policy to figure too 
closely. An extra two feet in length to 
allow for a workbench will prove a great 
convenience. You also will add to your 
convenience if you place a door, two feet 
six inches in width and six feet eight 


This is the way one newly 
married couple solved the ga- 
rage problem. Their car has a 
12'2 by 10 room of its own at 
the rear. A 
from the hvinz-room to 
the garage. When the 

garage doors are 
they 
the 


dwelling 












doorway leads 


c 1 ose d 
match 
tiny 


AOR te 


>: 





inches high, opening outward, in the side 
wall opposite the driver’s seat. This door 
should have a glass upper half panel. 

There should be one window in this 
wall, two in the other side wall, and at 
least one in the rear wall. Plenty of 
natural light will make it easier for you to 
work around your car and also save you 
money in electricity; for, if possible, your 
garage should be wired for electric light. 
Also it will be just that much better if it 
has a cement floor and runway, drainage, 
heat, and water supply. 


OWEVER, the first purpose of a 

garage is to supply adequate shelter 
for a car, and if it fulfils that purpose, 
many other details may be dispensed 
with, at least until you feel you can afford 
them. 

The least expensive type of garage 
resembles an old-time shed or farm-wagon 
house. A garage of this kind you can 
build yourself, if you are handy with tools, 
at a total cost of from $50 to $100, de- 
pending on prices in your locality and the 
kind of materials you select. If you have 
not time to attempt the work yourself, 
you must add four or five days’ carpenter 
labor to the cost of materials. Since the 
construction of this type of garage is 
fairly typical of all, I will describe it 
briefly. 

Sink six-inch posts of chestnut, cypress 
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or locust, from 21% to 31% feet into the 
ground, depending on the depth of the 
frost line. If brick or concrete is used for 
piers, they should be eight inches square. 
The posts should be placed from three to 
four feet apart and protrude from six to 
eight inches from the ground. One post 
should be at each corner and one under 
each doorway post. Nail boards to the 
inside of these all around from ground to 
top, saw off the tops level and square. Fill 
the floor from four to six inches deep with 
cinders or broken stone; tamp, wet down, 
and roll well. 

On the posts or piers, except those at the 
main doorway, nail a two-by-four 
a_ four-inch-square 
plate. 
and corner posts and two-by- 


better 
spruce or he mlocl 
pr I Nn li K 


On this erect four-by-four door 





four stud- 


ding, eight feet long, from 18 to 20 inches 
Top off the studding with a 
four-by-four rafter plate. Rafters may be 
two-by-six, or, if the snowfall is light, 
two-by-four, set 18 centers. 
Two-by-four tie beams, four feet apart, 
must garage from the top of 
plates and be spiked to rafters. A board 


on centers. 


, ee 
Inecnes on 


cross the 








Points to Remember 


M \KE the opening of your 

] ] 
garage doorway at ieast 
wo fe 


+ 


et vider than your Car, 


| 
and two reet: nigener. 

» s ¢ ] r 

Be sure your garage 1s at least 

: : ; ae : 

feet longer than the length 


tvVvV O eiil 


: : ‘ ; 
OL the.car, including bumpers. 
See that you have good 


bs 


} } ven- 
tilation, especially in the built-in 
garage, to safeguard you against 
the danger of gasoline fume 
and poisonous carbon-monoxide 
gas from the exhaust. 

» " 1 »! 

Beware of open heating p 


1 
I 
} 
l 


such as gas, oil, or coal stoves. 


Take 


building and 


care to comply 
fire o 


me 
linances ol 


your city or town. 
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seven-eigiths inch by six inches will do 
for a rafter ridge. 

The rafters may be 
a seven-eighth-inch tongue-and-groove 
boarding, and this with good 
grade tar felt, asphalt, or patented roofing, 
in rolls or shingle effect 


covered with 


covered 


, or the roof may be 


shingled with wood or asbestos shingles 
laid on seven-eighths by 
lath. 


walls at least 


two-inch shingle 
aad . 1 } 

[he rafters should hang over the 
LZ inches 


Site side wall 
novelty or 


may be covered with 





bevele i SIGInNg, directly or 
studs, or with seven-eight! ne! heathing 
boards and buil beneath, the 
latter being tighter and warmer, but 
costing more. Or the studs may be 


covered with seven-eighth-inch boarding 


and shingled witl wood or pate nt tarred 





felt shingles. Metal lath and one-inc! 
Portland cement and sand 1cco pre 

portions one to two) is another finish that 
ma rye ) ed t the 1¢ Th 
ve ( } r man 
( exture 


a nae - 


; A 


Loe 


Dressed 


pine or eceypre i ] ] e ine! by 





two, should be used lor doorw trim ! 
at corners if siding on walls is installed 
For doors. pialIn Datter milar to the 
: 1 
conventional barn doors, should be used 
r ita iohth 
= Q y r c 
¢ al e CY t O Clg 
by sir + e-and-groove boarding 
With three batte » D eigh I nenes 
on bac of ea doo yne SS the top 
one acToss tne ott l e 4 Yy ¢ 1 
Irom top t pottom heavy 1ro! strap 
: 3 
hinges snould be use 


selec dar to mat your house and 


partially screened by} hrubbery. 
garage of this sort will fit into almost an) 
neighborhood \ ligt t ) e of simpl 
stock moldings along the eaves and up ‘ 


gables will improve its appe: 


add to the cost Windows ement floo 
and similar features may be included 
desired. 

Ithough this type of garage will house 
any car satisfactorily, if constructed 
proper size, it is particularly ipted t 
the Ford or other light ear 

Probably a more substantial type of 
garage will be desired, parti arly D\ 
persons who own medium-priced or hig 


priced ears. The floor space 


this kind should be not less than 10 by 22 

feet for one ear, or 20 ; 25 for two, 

although 12 by 25 and 24 by 25 are better. 
Cont nied ol 
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When Your Engine Misses 


It may be faulty ignition 


‘What to do and how to do it—An ex- 


pert’s time- and labor-saving hints for your car—Vital 
parts of the ignition system and how to test them 


4 ’"M DISGUSTED with my ear,” a 
friend of mine said to me the other 


day. ‘‘ And it’s all because the spark 

plug of one cylinder persists in getting 
fouled. Yesterday while I was out driving 
I had to replace the plug in that cylinder 
fc The fifth time the 
plug fouled I had run out of spares, and 
it 

L 


the only thing left to do was to take i 


yur times in 20 miles. 


By George A. Luers 


tem is equally, if not more, important 
than the fuel system, its difficulties are 
more elusive. A leakage of fuel becomes 
evident immediately, whereas a leakage 
of electric current, while fully as vital, 
may not be detected unless you are 
acquainted with the various faults and 
troubles to which an ignition system is 
subject. 


parts, or in the connecting wires, will in- 
terfere immediately with the proper firing 
of the cylinders, and it will be necessary 
to repair the trouble to obtain satisfactory 
operation of the engine. What repair to 
make depends upon your ability to trace 
the ignition current from its source to the 
final operation in firing the cylinder 
charge. 

To test the primary circuit—the low- 
voltage circuit from the 
battery to the coil—a 





upart on the road, clean it, and replace it.” The usual ignition circuit consists 

One hardly could 
blame this motorist for 

r gv of sorts wil 

sca In an effort to 

gy cor gfe Wi Look f hen Y 

aa rag gna Vhat to Look for when Your 
a ee Snition System Falls 

He } 1 a new " . .* ° . . ’ 

‘ ole dc. Wiles Bre is a list of the things that may 
yul ler and cause the ignition system of your 








ng. It was compiled by Mr. Luers 


ng study of service-station req 


alfs. 


small test lamp or am- 
meter generally is used, 
while a spark gap is a 
method of testing the 
flow of secondary cur- 
rent, which is the current 
from the coil to the 
spark plugs. The spark 
car to gap, which is simply an 
opening in the circuit, 
can be obtained by re- 
moving a plug terminal 
about an eighth of an 
inch from the top of the 
plug. 


The purpose of such 








ire the troubles to look for: systematic care of the 
- ignition system is. to 
m Disconnected terminal or wire. maintain the original con- 
e sami Spark-plug gap too wide or closed. dition of the circuit. In 
i Oil, water, or dirt in circuit breaker. other words, it is to see 
é ’ é : cae he oe : that all terminals are 
i mee % W ater or short in distributor cap. dant ned taht. that the 
sp showed that all Grounded primary wire. wires are free of breaks 
electrical te ils we Wear or weak spring in the circuit breaker. or abrasions, that the 
good contact, and tha Distributor cap loose or displaced. circuit breaker is in ad- 
the units of the ig Pitted or defective contacts on circuit breaker. justment, that the switch 
ee ee Breaker contact points out of adjustment. oe Peeve con 
vere ng prop : . : aie tact, that the coil is dry 
Ground in secondary wiring. Bet 
er B e process : : - : and secure, the distribu- 
sabes bc tail Spark plugs dirty or carbonized. tor parts intact, and the 
‘ le must lie Spark-plug porcelain cracked. spark plugs in good con- 
eo al moving Defective coil. dition. 
art of the circuit —th Defective contact at ignition switch. aM 0 st 
a a Leaking secondary cables. I EGIN with the bat- 
sede Ground through armored cable. tery terminals. These 
And here the whole : phage : become sulphated and 
disturbance was traced Spark timing incorrec must be cleaned, tight- 
an unusual éause. The Broken wire inside insulation. ened, and coated with 
cam operating the circuit Spark-plug wires misplaced. vaseline periodically. 
breaker was found to be The battery wire 
worn at its extreme end. should be inspected for 
Whenever the engine abraded sections and 
was speeded up, this protected with strips of 
worn spot failed occasionally to close the essentially of the following units, which linen or cloth shellacked over any worn 
circuit, causing the engine to miss. Thus are shown diagrammatically at thie foot places. 
one small worn spot that could be reme- of page 89: Where any wires are adjacent to metal, 
died for ak i dolla resulted in a Current source, battery, or generator. it is advisable to tape them. Where they 
lot of unnecessary w 1 expense fo Switch. are in the vicinity of the engine, where oil 


I have recited this experience simply to 
point out the importance of gaining a 
working knowledge of the ignition system 
of yo For while the ignition sys- 


Circuit breaker. 

Coil. 

Distributor. 

Spark plugs. 

Difficulties or breakage of one or more 


would reach the tape, they should be 
wrapped with a shellacked strip of cloth 
that will not loosen when oil comes in con- 
tact with it. 

The ignition switch on the dash should 
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be tightened, using a screwdriver and 
pliers to set up the small screws and nuts. 
The nuts of all terminals have a tendency 
to become loose, due to the vibration of 
the engine. Small lock washers such as 
are used on spark-plug central electrodes 
are serviceable guards against the nuts’ 


backing off. 
See that the circuit breaker is in 

SPARK PLUGS CLEAN, 
ADJUSTED AND 
PORCELAIN FREE 
OF CRACKS 

BATTERY 

TERMINALS CLEAN IGNITION SWITCH 

AND TIGHT 






going over the system, it is well to examine 


especially the portions that have been ground in the 
bent. An inside break of the wires can be tive contac 
felt through the insulation with the — spring, or 
fingers. Armored wires are subject to 

“‘shorting,’’ due to the fact that the 

armor sometimes will cut into the insula- when the wire 
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An open circuit 
may be revealed by 


in 


means of a wire from 


switch to the ignit 
circuit breaker. 


tion. This condition can be determined by breaker and touches 
use of a test lamp. The remedy is to cut Another way 
of the 
Teas DISTRIBUTOR PARTS CLEAN, to the 
‘-_ BURNED PARTS RENEWED tion gives i 
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plug. If the distributor 
WIRE END TERMINALS dry it inside and out 
SECURE TO WIRES AND contacts are —— 
WIRING PROTECTED PREFERABLY HELD A sua dee distribut: 
AGAINST CHAFING WITH LOCK WASHERS ¥ IGNITION the crack sometimes 
WITHOUT BREAKS; ‘ “CIRCUIT BREAKER Sn ovnieal <nden. bee 
INSIDE JNSULATION COIL THOROUGHLY DRY, CONTACTS ADJUSTED 1 7 ah th + ae 
AND SHORT CIRCUITS WIRING INTACT AND COIL AND SMOOTHED BY nee iptle " M 
ALONG THE CHASSIS SECURE IN HOLDER FILE.AND MOVING ins state staigll adam 
PARTS F REE OF WEAR ts 0 m to gain a thor 
This diagram shows the important points to look out for in overhauling the ignition system of to keep tl} Se ais me 
your car. Systematic attention to these items will maintain the circuit in good working condit fir wncd 
t , te I | 
adjustment and that the contact points the armor back and tape up the broke 
will snap in and out of contact with the area. ! é S¢ 
movement of the breaker cam. The con- The best methods of testing ignitio STARE ; 
tact points should be separated a distance inits, and so saving yourself repairs and A” rede mae oh 
: “ 7 . Si da time the 1igniti 
of at least a thirty-second of an inch. replacements, are as follows: Resi ailh Pins ot tines laell deni 
Io test the coil, attach one end of a in the Hom«e Work 
HE points aré made either of tungste1 wire to any part of the engine or carframe page 126 of th 
or platinum, and these must ‘~ and bring the other end 
made flat and even, free of ragged ends or to within three-six- 
pit marks, and rubbed with a Swiss or  teenths of an inch from 
jeweler’s file between the ends. The metal the attachment of the 
is thin and for that reason excessive filing high-tension wire lead- 
must be avoided. ing to the rotor of the 
Wear of the roller, cam, or moving’ distributor. When the 
parts inside the igniter circuit breaker engine is cranked by 
should be subjected to careful inspection. hand, a spark occurring 


Frequently small particles of metal will be 
found inside the case, and this condition 
should be noted as a possible cause of 
future trouble. No attempts should be 
made to open the coil. The only work 
required here is that of making the con- 
tacts tight and also tightening the coil 
holder, for the holder is frequently a 
ground connection, and when loose will 
interfere with ignition. 

The distributor rotor gradually will be 
burned away, though this condition will 
be found only after long use. The distrib- 
utor cap requires little attention except to 
make sure that the snap fasteners and 
positioning pin hold the cap _ solidly 
against the distributor case and give the 
cap its proper relation to the rotor. 

Spark plugs should be cleaned occasion- 
ally and inspected for cracks in the porce- 
lain. The points should be adjusted to 
compensate for the metal burned away 
inuse. The gap of the plug should be set 
at one thirty-second of an inch. This 
close gap will allow for the burning away 
of some metal without the necessity of 
adjustments. 

All wires are subject to possible break- 
age from bending. For that reason in 





at this place indicates 
that the coil is in good 
condition. Where the 
ignition circuit up to 
this point is intact and 


no spark occurs, the 
coil is defective and 
should be replaced. 

HE first step in 


testing the ignition 
circuit breaker is to try 
out the ignition circuit 
up to the distributor by 
disconnecting the wire 
and testing it for spark- 
ing against the frame or 
engine. A spark will 
indicate that current is 
reaching the breaker, 
Revolve the motor to 
close the contact points 
in the breaker, and 
after replacing the re- 
moved wire, disconnect 
the wire leading to the 
coil. Strike the terminal 
end of this wire against 
the terminal of the coil. 
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Units of the complete ignition system and tl 
this diagram in connection with the accompa 
you a new knowledge of how the system w 
in locating any troubles that may arise 
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How to Cut Your Car Costs 


Keeping an Auto 


NE cold winter morning, when Johnston 
stepped on te starter of his car, the 
momentarily, although 


engine hesitat. 


it finally turned over and began to run. 
radiator that morning was frozen, but Johnston 
attributed this to running the car out in the cold. 
For several months afterward he noticed that on come ta 


long-continued runs the engine 
boiled. Finally, when the car 
was placed in the repair shop, {LC— 
he learned that the retaining ( 


pin of the pump rotor had been 


ing when the radiator was 
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sheared. ) On 
Unquestionably this had Fe =| 
happened on the frosty morn- _ 
a4 , 6 SLOTS CUT WITH Md 
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yn 


fc ee ee : me sales bec nN Fig. 2. Slotted choker = “1 
ariven continuously since tnat = 
time with the pump failing to a 


: laneecian hai BUSHIN aN 
deliver any circulatior REMOVER SSA ‘ \ | y 
Johnston then made use of PLUG == ~~ aay. vos 


two simple methods (Fig. 1) jew 


for testing whether the pump BUSHING 
teh 
I 


rotor is broken or if the radia- Py 

tor is Irozer BOSSI} 
[wo holes are tapped 4 

throug}! the pump casing 







Fig. 1. Cold-weather tests fo 


. Qe 5s DR} » AN TAPPED These are kinks => 
directly opposite the hub where = DRILLED AND <> 

Attias 5 that every auto- — 
ist should know. 


the shear pin is placed, and Fig. 3. 
SMall pipe plugs are set into 


them. By removing the upper plug it is 
possible to determine if the pump pro- 
peller revolves with the shaft whenever 
the car shows signs of overheating, and 
the removal of both plugs makes it a 
simple matter to renew the dowel pin 
quickly. 

The test for freezing is made by pressing 
between the fingers the lower rubber hose 
connection to the radiator. When frozen 
or partly frozen the hose does not collapse 


readily and it is necessary to thaw it out. 


A SIMPLE method for making the 
+ choker rod on light cars self-retaining 
is to cut notches in the rod with a hack- 
saw blade (Fig. 2 This may be done 
while the rod is held out by hand or after 
i as been removed. The notches will 
he lower edge of the hole through 
the dash, thus holding the choker rod in 
any one of several positions. Six notches 


are sufficient for all ordinary purposes. 
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OILCAN FITS 
INTO CASING 
> 


+ 
Y 
ton - Dl 
I 


Dusnings are pi 


} 

owner he often 
, 

nas trouble pot! 


inserting the new 
ones. The simple 
tool shown in 


Fig. 3, however, pe BRACKET 


makes this work 





easy Fig. 6. Oilcan carrier 
A ba D 

11; by € drilled and tapped to take a 
g-In. screv ‘his screw is about 5 in. 

long with a crank fitted to it either by 


welding or forging. A plug is turned as 
shown, so that its larger diameter will 


Bushing tool 


* circulation 


in Good Condition 


out the pin and see if the old pin will 


start into the new bushing. If it will not, grind 


carefully until it will. Then work some 


grinding compound into the bushing from both 
ends, tu 
only one end so that the pin gradually will be- 


rning the pin around and around. Use 


pered. In this way you can grind the 
bushing to any desired size. 

Clean out the compound at 

intervals and try the new pin. 

A little oil on the new pin will 

allow a closer fit than if the pin 

: is dry. This will give a very 

smooth and perfect fit.—E. B. 

STAPLES, Eureka Springs, Ark. 


F YOU should happen to be 

driving a Ford in the coun- 

try and a spring-shackle bolt 

vat snapped, what would you do? 
If you have a spare inner tube, 


+ a 3 ° 
es take out a valve stem and in- 
“On| ° ° z - 

ait sert it in place of the broken 


bolt (Fig. 4). The writer has 
witnessed this very simple 
repair and the substitute bolt 
is still in place after several 
months.—SAMUEL HAGERMAN. 


/ A OV ena pheg touring recently, a 


friend of mine burned 











Fig. 5. Substitute for burnt-out ignition-coil 


pass through the hole in the piston into 
which the bronze bushing fits. The smaller 
part of the plug is made the size of the 
piston pin. 

To remove a bushing, the tool is set as 
indicated and the screw turned by means 
of the crank. A new bushing is inserted by 
placing it over the screw before the latter 
is started in the threaded bar. Turning 
the crank then forces in the bushing. 

A boss should be provided where screw 
and crank unite so that a stubborn bush- 
ing may be started by tapping against the 
boss with a hammer after pressure has 
been applied with the screw.—GEORGE G. 
McVICKER, North Bend, Neb. 


F A reamer is not at hand for fitting a 

new piston pin or bushing, place the 
new pin in the new bushing and, after 
removing the old bushing, drive the two 
into the connecting rod or piston, as the 
case may be. Placing the pin inside the 
bushing prevents the bushing from be- 
coming distorted. 


Fig. 4. Replacing bolt 


out the ignition coil. The only 
repair man in the _ neighbor- 
hood had nothing but a few 
spare parts for light cars, yet 
he fixed the ignition system fairly well 
with a substitute coil. This was made 
from one of the small box coils that are 
used in combination with the magneto 
ignition of small cars. 

Three insulated wires were soldered to 
the contact points on the coil casing and 
connected, as shown in Fig. 5. The dis- 
tributor connection was made with a 
high tension wire. The vibrator of the 
coil was bridged by screwing the contact 
points solidly against the core of the coil. 


FTER twice losing a gallon of oil 
when the can overturned in its place 
under the engine hood, one motorist made 
up a rectangular shaped casing as shown 
in Fig. 6. This just fits the can of oil. 
It not only safe- 
guards the oil, 
but also prevents 
the can from 
jolting against 
the carburetor, 
generator, and 
adjoining parts. 


NOTCHES FOR GRIP 
OLD VALVE 





O REMOVE 
the magneto 
= terminal from a 
MAGNETO TERMINAL car equipped 
UNDER THE DASH with the flywheel 
Fig.7. Shortscrewdriver type of magneto, 
requires a short 
special type of screwdriver, unless the 
engine has been removed from the car. A 
special screwdriver to serve this purpose 
may be made quickly and cheaply from 
an old valve, as shown in Fig. 7. 











ae) 


— fo —- 











December, 1924 











POPULAR SCIENCE MONTHLY 


91 





Arthur Wakeling, Editor 

















By A. Neely Hall 
Noted authority on handicrafts 
in the home 


S THE children grow older 
we can train them in trim- 
ming the Christmas tree, 

eventually stepping aside and 
being content merely to offer sug- 
gestions. And what better fun for 
boy or girl on Christmas Eve than 
climbing the stepladder, stringing 
the tree with colored electric 
lights, and bedecking its branches 
with myriads of brilliant glass 
balls, beads, spangles, icicles, tin- 
sel cord, and homemade orna- 
ments, now a sizable collection e 
with the additions made from 
year to year since baby’s first tree? 
With the children as partners, 
trimming the tree need not resolve 
itself into a midnight scramble 
after a wearisome day of Christ- 
mas shopping and an evening of 
putting finishing touches upon 
homemade gifts. With their 
assistance there is opportunity to 
break away from the usual tree 








setting —more heads to plan some- 
thing new, more hands to develop 
it, more time for the work. 
, Of first consideration is whether 
to stand the tree upon the floor, a table, 
or a box. Each arrangement suggests 
interesting treatments of the base, so one 
may be guided in his decision by choice 
and convenience. 


with 


HERE is a turntable base operated 

by an electric motor that causes the 
tree to revolve, but most of us are con- 
tent with a less expensive holder, often 
homemade. Action may be added in an- 
other way. If there is an electric train in 
the home, a gift of a former Christmas, 
lay a circular track around the foot of the 
tree and build an appropriate setting, 
with tunnels and bridges for the train to 
run through and over. 

Such a model as the Santa Claus moun- 
tain shown in the photograph makes a 
pleasing tree base. Besides adding mo- 
tion to the scene, the railroad will stimu- 
late fresh interest in the toy, and suggest 
the purchase of accessories in equipment 
for the boy’s gift this year. 

The tree-base model may be large or 
small, according to the space available. 
Indeed, the idea may be adapted on a 
generous scale to add novelty and distinc- 
tion toa community Christmas tree or one 
prepared by a church or fraternal society 











This Christmas-tree base 


is Aaminiature snow-covered mou 


cabin, trees, lake, bridge, tunnel, and railroad 











of wallboard or fi- 
together with adhesive tape 


How the foundation is made 
berboard fastened 


for the entertainment of the olks 

That shown in 
illustrations measured 5 ft. long and 4 ft. 
wide, which is about right to accommo- 
date the circular track of the ordinary 
toy electric railroad. 


young f 


the accompanying 








nt 


etting Up Your Christmas 


How to Conceal Its Stand with a Glittering Snow Mountain 


A base 


model may be 


ipon 


sheet of wallbo 








nesses of heavy wrapping-paper, 
a tent fly, or furniture cover 
Anything that will protect the 
floor will do. On the center of 
this place a box to support the 
tree-holder and mountain founda 
tion. The Christmas tree should 
not be set up until the model is 
complete. 

The lowe y phe t grapl suggest 
how to build a foundation of wal 
board for the mountair Heavy 
I berboard l a € 1 for f AA 
cartons may be te Y « 
grocer cat 
Wa yoard an f a 
( ea ily V ! 

The gene 
qaatio ( r 
par ist 
Dp ! ts 
i 

rf \ 
rhé tr) 
Ad re 
) 1 
te ire i 
fran g nS P 
tape s j Sé I 
four a if I ¢ 
where yads i 
are to be formed en 
Note the wind ru ( é 
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PRERI shor ev not 
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bake-pan, with pre s walls y 
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middle foregro d ‘ ( D 
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foundation Thesi modeling w 
found just as easy, al scinating Ww 
Newspapers dipped i I 
plaster of Paris in f mode 
material to us¢ As the arde 
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Continue ) 134 


‘Tree 


which to build the 
ac f } - | 
made of boards, 


ard, several thick- 








F YOU 


much 


have not had 
experience in 


woodwork, you will 
find the bookease illus- 
trated one of the few 


y attractive and use- 
ful pieces of furniture that 
you can construct without 
a single difficult joint. The 
parts put together 


—. * al . 
with Dutt joints such as 


really 


are 


are used in making com- 
mon boxes; 
dowel, 





there is nota 
and 


a dovetail any- 


nortise 
tenon, nor 
where. 
The unique methods by 
which the construction has 


been simplified are not ap- 
parent, however, in the 
nisned bookease. J iy e 
design is good and. will 


stand comparison with the 


. ‘ ‘ : 

pnetter class ol bookeases 

sold in furniture stores. 
The working details 


were prepared by George 
F. Kaercher, the furniture 
factory superintendent 


Hix; 
i 


and nationally recognized 


« A ai 


authority on cabinet work, 
who has prepared the ma- 
jority of POPULAR SCIENCE 
M ONTHLY’S furniture 
blueprints. If these draw- 
ings are studied in con- 
junction with the cutting 
list size and 
relation of the parts will 


become So 


below, the 


clearly appar- 
ent that there will be little 
danger of error. 
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A Bookcase Easy to Make 


Requires Few Tools and Little Woodworking Knowledge 












































































































































Either oak or whitewood may be used 





(or other woods, if the builder desires). 
Even if the case is oak, the items C, D, J, 
M, P, and Q need only be whitewood. 

The top of the case is held together by 
fastening the pieces M with screws or 
nails to the top, A, and the sides, B. 
Fastening the pieces P inside the ends at 
the top gives additional nailing places for 


Hei. J 
f J 
5 
’ N 
PLAN OF BASE 
"SCALE — ASSEMBLY DRAWINGS 
in OAK o» WHITEWOOD with OVERLAYS of %” VENEER. 
A PROJECT for the BEGINNER ji7 WOODWORK, 
? Y Frieze overlay, center, 1/16 by 214 by 18% 
- 4 in.; 1 require 
Z End overlays at top, 1/16 by 1% by 9 in.; 
9 4 2 required 
_ AA Door moldings (stock), 9/16 by 1 in. by 11 
ed ft.; 2 required 
r€ BB Top back « leats, ls by %by 5 in.s 2 required 
10 _ CC Glass back molding, 14 round, % by 3% by 11 
ft.; 2 required 
16 114 DD Hinges, butt or half surface, 2 by 2% it 
brass; 6 required 
» £163 ”/ EE _ enbatton catch, with or without lock, or 
other door catch or lock, brass; 1 required the upper rail, J. 
& re red FF Selected sheet glass, double thick, for doors PI 


At the bottom the construction is 


(Continued on page 150) 
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FREE— 


It Tells: 


How to make your 
home more artistic, 
cheery and inviting. 

How to keep floors, 
woodwork and fur- 
niture in_ perfect we 
condition. 

How to finish soft and 
hard woods. 
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feod Finishing 


it Tells: 





eS How to stain wood 
oo artistically 

4 

an How to refinish old 


wood in stained and 

enameled effects 
How to remove old 

paint and varnish. 

. P 
How to fill unsightly 
Serm-catching 
cracks in floors and 
woodwork 

How to secure a beau- 

tiful enamel finish. 
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JOHNSON'S : 
‘wou DYE 


FOR THE ARTISTIC COLO 
| OF ALL WOODS 
x 


VANLALAERASAERSUOY 





= 


No. 123 Dark Oak 





5.C. JOHNSON & SOP. | 
The Wood Finishing Auton 











_ 


If you have a hobby for making cabinets, furniture, radio boxes, etc.,—-you will find our Book invaluable 


For, naturally, you want to give your handiwork a beautiful finish. 


finishing all wood—-hard or soft, old or new. 





Johnson’s Wood Dye is very easy to apply. 
in four hours and will not rub off or smudge— penetrates 
deeply, bringing out the beauty of the grain. Johnson’s 
Wood Dye is made in 16 popular shades as follows: 


It dries 


No. 128 Light Mahogany No. 125 Mission Oak 
No. 129 Dark Mahogany No. 130 Weathered Oak 
No. 127 Brown Mahogany No. 110 Bog Oak 

No. 329 Red Mahogany No. 172 Flemish Oak 


No. 120 Fumed Oak No. 178 Brown Flemish 
No. 123 Dark Oak No. 131 Walnut 

No. 126 Light Oak No. 140 Early English 
No. 124 Golden Oak No. 180 Gray 


No. 160 Brown Oak 


All shades may be easily lightened, darkened or inter- 
mixed. Full directions on every label. Select the shade 
of Dye you want from the list above and order it from 
your dealer by name and number. 


S.C. JOHNSON & SON, RACIKE, WIS. 


“The Wood Finishing Authorities’’ 


Tells how to make soft woods beautiful as hardwood. 
of experts—beautifully illustrated in color. Gives covering capacities 


(Penetrating) — 


© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. 


Our Book gives complete instructions for 
It is the work 
includes color charts, etc. Use coupon below. 


00D D 





Johnson’s Wood Dye is a dye in every sense of the word. 
It contains no finish whatsoever. Like most first class 
products it answers one purpose only— it dyes the wood 
the finish must be applied over it. We recommend 
Johnson’s Varnishes or Johnson’s Polishing Wax. 
Stores displaying the Johnson Service Department 
Sign carry a complete stock of Johnson's Artistic Wood 
Finishes and will be glad to show you finished wood 
panels—-and answer questions on how to finish wood the 
proper way and give you a copy of the Johnson Book. 
egal een nr tag ag piiniiyiggii papi nR <tiiatix 
iw _ $. C. JOHNSON & SON, Dept., P.S. 12, RACINE, WIS. 


**The Wood Finishing Authorities’’ 
Canadian Factory—Brantford 





Please send me free your Instruction Book on Hor 
Beautifying and Wood Finishing I er se 10 
cover postage and wrapping 


f MY DEALER IS 







ARTISTIC 
' WOOD, 
FINISHES, 


My Name 





Address 


City and State 
ES a 


See page 33. 
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How many radio miles 
did you go last night? 


H°* many radio miles did you travel last 
night—that’s the up-to-the-minute question. 
Did you voyage from New York to Chicago? Did 
you look in on Boston fifty seconds after, and on 
Philadelphia half-a-minute after that? If you 


didn’t, why didn’t you? 


] , « = 
There’s fun and excite- 
ment,too,in a De Forest Radio—and it’s ready to 
“oet to work” five minutes after it enters your 


home. 


Here is a Radiophone so astonishingly simple 
for the work it does that it’s your best introduc- 
tion to the marvels of radio space. Here is one 
so perfectly developed that it invites graduation 
from other less efficient instruments. 


Here is a receiving set sponsored by the very 
genius who made radio, as we know it, possible 
—an instrument which offers a really remarkable 
demonstration in radio performance at a price far 
less than any instrument whose achievements 
compare with it. Here is a practical, a modern 
Radiophone, depending upon no out-strung wire 
to obtain results, but which, with a simple loop 
the size of a picture frame, opens to you a far- 
flung renge of concert, speech and lecture—and 
all with a tonal purity, a sensitiveness of choice 
that is rare to any but De Forest users. 


S 
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E FOREST RADIOPHONE 


v 


& DP)-12 REFLEX ™ 














For Beauty and Clear Reproduction 


Use the De Forest Loud Speaker. 
It reproduces naturally, brilliantly, 
without distortion. The adjustment 
of the reproducing unit assures uni- 
form response over entire range of 
audible frequencies. Its horn is 
shaped to retain the full brilliancy 
of the original sound, and also to 





tS, This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. 


add volume. The complete unit is 
free from rattles. No rattles can ever 
develop. Every De Forest Loud 
Speaker is thoroughly tested and is 
guaranteed free from defects. 

Sold by authorized De Forest 
dealers only. Price, with 6 feet of 
cord, $25.00. 


i 


See page 33. 
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The De Forest Radiophone is a complete four- 
tube receiver, built on the best reflex principle. 
Its four tubes and crystal detector do the work of 
seven tubes with four-tube economy of operation. 


We could be extremely technical in telling you 
how the four tubes do the work of seven and why 
the crystal detector gives both power and economy 
to this instrument. If you are technically inclined 
we shall be glad to do so if you will write us. Tech- 
nical or not, however, know this: You can get 
splendid results from a De Forest D-12 Radio- 
phone. Its upkeep is low. Its tone is clear and 
pure. It can be moved easily from room to room. 


~—s & , 


LUNN ki Bob 


wvaatba))) 

















DE FOREST D-12 RADIOPHONE 
Seven-tube efficiency with four-tube economy. 
Ask the De Forest agent to demonstrate. 
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Why it pays to look for the De Forest agent 
De Forest from first to last stands for all that is 
substantial and thorough and fundamentally right 
in radio. De Forest agents are qualified to give 
you sound and practical advice and help in radio. 
When you find a De Forest agent you find a man 
who knows radio—a man who has given us his 
word that he will see that every instrument he 
sells is thoroughly inspected and properly serviced 
after the sale. He has been carefully picked and 
schooled in the operation and care of De Forest 
Radiophones. He will install your instrument 
and explain to you simply how to get the fullest 
satisfaction and enjoyment from it. 

Avail yourself fully of his help. You will find 
it valuable. 


Prices on De Forest D-12 Radiophones 
COMPLETE 

Including loop, self-contained loud speaker, four De 

Forest tubes, A and B batteries, and all equipment 


ready to operate. 





With Dry Batteries 
In two-tone gray and black Fabrikoid cabinet $161.20 
In two-tone Mahogany cabinet 176.20 
With Storage Batteries 
In two-tone gray and black Fabrikoid cabinet 1s 
In two-tone Mahog iIny cabinet LYD.A 
De Fi ] I ) R 
In burl walnut cabinet with loop and loud speaker 
built in. Price, including five DV-2 tubes, tour B 
batteries, and storage batteries. 371.50 
DE FOREST RADIO COMPANY 
ie - IS) 
Jersey City, N. J. - 
—_ _— PA J, 
>) 


E FOREST RADIOPHONE 


wv D-I2 REFLEX ~ 








Your Set Deserves De Forest Tubes 


The original De Forest three-elec- 
trode vacuum tube was the first of 
many millions of De Forest tubes 
that have never been excelled in 
quality of workmanship, or perform- 





De Forest ; 

DV-3 Tube ance. Today, as in the past, De 
pated ym Forest tubes are unsurpassed for 
Batteries giving volume and beauty of tone. 





© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See p 


They are non-microphonic. They 
can be used with all standard cir- 
cuits. The DV-3 is for. use with dry 
batteries, the DV-2 with storage 
batteries. They are guaranteed against 
defects in material and workman- 
ship. Sold only by authorized De 
Forest dealers. Price, $4.00 each. 
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Easily Made Furniture Delights the Kiddies 


“NOR the kiddies’ Christmas a most 
useful and entertaining present is a 
table and set of chairs such as are 

illustrated. The material costs less than 

five dollars, yet this toy furniture is 
superior to store sets that cost from 15 to 

25 dollars. 

A careful study of the requirements 
was made before deciding upon the design, 


and the result is a set well pro- 


By Homer S. Trecartin 


TABLE TOP 


long. Each back leg has a notch or groove 
for the seat cut with saw and chisel 14 in. 
deep and % in. wide. The 











bottom of this notch is 





Few tools are nec- 


essary for con- 
structing this sim- 
ple buc attractive 


set of 
house 


children’s 
furniture 








eos 





vortioned for children between 
} 


three and 12 years, strong and 


durable, light in weight, and 
attractive in appearance. The 


uction 1S 
+ y< 9, 
tnat a 


can make it at home with a 


eonstr 


simplified so 


iy one handy with tools 


saw, a ;-in. chisel, a screw- 
iriver, and Sandpaper. 
r 


[he pieces are made entirely 


ol S7 wood, whitewood or 
yplar, o pine cedar, or 
hestnut being satisfactory 
All except the table top and 
eats is made from straight 
trips i¢ Vv l 3 IN. WI h « in 

be had from the lumber dealer 

shed » the exact size 
The t top is made of two 
7@ by 13 1 boards, 26 ir . long. 


These boards are laid on the 





floor, and the edges coated wit} 
glue; then they are forced 
together and left until dry. 
Four 19-ir ng strips of the 













131% in. from the floor. 
The end of each stretcher 
is cut down on both sides 
so that it is 14 in. in thick- 
ness for a distance of 14 in. 
from the end, and grooves 











| RECESS 















4" DEEP 
ue : 





<———_2 6" ——— 





Details of 
the table 
and chair 
areshown 
above. 
The com- 
pletedset, 
composed 
of a table 
and four 
chairs, 
is illus- 
trated at 
the left 








g by 1/4 1n. stock are covered 
1 : : ; 
with giue on one edge and s¢ rewed to the 


under side of 


frame. Thi 


forming a square 
top and furnishes 


IS braces the 


a support for the legs 

The legs also are ™% by 1% by 19 in. 
They are glued and fastened by 2!4-in. 
screws into each corner of the ‘‘ box” or 


“Catch ’Em Alive” Game Is Hilarious Sport 


By Capt. E. Armitage McCann 
‘Tas is a hilarious game designed as a 

Christmas novelty for the readers of 
POPULAR MONTHLY. It 
afford endless amusement for two or more 


1 1 
tne more tne 


SCIENCE will 
merrier 


simplest of 


piayers 


yet it can 
tools at a 


series 


It consists of a 


of traps standing on a 
et i ie 


Players with nets try to catch small ob 
jects shot into the air by concealed traps 
table and hidden by cardboard or wooden 
scenery. The traps, released by one 
player, shoot butterflies, balls, birds, or 
other objects up in the air. The other 
players have to catch these in small 
butterfly nets, 





The table 


frame under the table top. 
corners are well rounded with saw, chisel, 
and sandpaper. 

All the chair legs and ‘‘stretchers’”’ 


are 
cut from the % by 14 in. strips. The 
back legs are 26 in. long; the front legs 
133, in. long, and the stretchers are 10 in. 


Every object caught on its upward 
flight two; on the downward 
flight, one. The score can be varied, if 
desired, according to the rapidity of the 
flight. For example, a ping-pong ball will 
travel much more quickly than a butter- 
fly or a bird. 

To make the game, a board 18 in. or 
more in length and about 6 in. wide will 
be required. On the under side of this 
screw four or more strong mouse-traps of 
the flat type, obtainable for five cents 
each. At the point where the wire strikes 
when the trap is snapped, bore holes of 
such a size that a small ball, such as a 
ping-pong ball, will project slightly 
through them. Then, when the trap is 
snapped, it will shoot the ball into the air. 

Fix this board on upright sides and a 
base, as shown on page 133. On the base, a 
little back from under the center of the 
traps, screw a long batten of such a length 
that the wire springs of the traps will just 
clear it. On this staple an elbow catch 
directly under each trap. Tie strings to 
each catch for releasing the traps. The 
base should be quite substantial and may 
be clamped to the edge of the table. 


scores 


A’ THE front of this mechanism erect 

a board or a piece of wallboard or 

fiberboard about 9 in. high and paint it 
(Continued on page 133) 











or mortises are cut with 
the chisel in the legs to fit 
these 14-in. tenons. 

The seats are 12 in. wide 
at the back, 13 in. at the 
front, and 13 in. deep. A 
notch 3, in. deep and 11, 
in. long is cut in each back 
corner to fit flush into the 
notch in the back legs. Depressions that 
are !4 in. deep by 7% by 114 in. are cut 
under the front corners of the seat 1 in. in 
from the front edge; these receive the tops 
of the front legs. The front corners’of the 
seat and the top edges are well rounded. 

In assembling the chairs the mortises 
are covered with goad glue and forced 
together. Small angle-irons screwed on 
under the seat and to each leg add greatly 
to the strength. 

When the glue is set, the articles should 
be rubbed very smooth with sandpaper 
coarse, medium and very fine. Then a 
coat of paint thinned with turpentine is 
put on. When dry, this is lightly sand- 
papered. Next a coat of auto or furniture 
enamel (or better, two coats) give a beau- 
tiful and durable finish that will stand 
repeated washings. 

An initial letter, or a simple design on 
each article, painted with enamel of some 
other color adds an individual touch that 
the children greatly appreciate. 








Merry-Go-Round Furnishes 
Fun for Skating Parties 











By Dale R. Van Horn 


N ICE merry-go-round will prove to be 
popular with any ice club or group of 
skaters. It may be made in two or three 
hours, if suitable materials are at hand 
Select a stretch of ice some distance 





This unique ice merry-go-round can be 
set up with very little work or expense 


from shore where the water is only 2 or 3 
ft. deep. Cut a hole through the ice and 
set a straight pole into the mud. Attach a 
wheel to the top by means of a bolt or lag- 
(Continued on page 131) 
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Important Features 
Two terminals suffice for ALL 
Tubes. 


Back-panel extension is 11/16 
inch, 


Holes for table mounting are 
provided. 

Graphite discs give stepless, 
noiseless control. 


Internal switch opens battery 
circuit. . 


One knob provides control from 
1/4 to 100 ohms. 


One locknut holds Bradleystat 
securely in position. 


8 Drill only one hole in panel. 


___ @B) 
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Supreme in design and performance 


f| S 


IDE from the novel“one-hole mounting” that char- 
acterizes the Allen-Bradley line of radio devices, 





$7 











the most striking new feature is the extreme compact- 
ness of the graphite disc container. When mounted 
on panel,the new Bradleystat extends less than three- 
quarters of an inch behind the panel. The same is 


true of the Bradleyleak and the Bradleyohm. And 


the Bradleyometer extends only seven-eighths of an inch. 


You can improve your radio set immensely by sub- 
stituting aBradleystat for your present wire rheostat 
or a Bradleyleak for your old grid leak. There’s plenty 


of room. Try it! 





293 Greenfield Ave. 


Baltimore Buffalo 
Birmingham Chicago 
Boston Cincinnati 


Apparatus 
Milwaukee, Wis. 
Philadelphia 


Pittsburgh 
Saint Louis 
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Old Bill Repairs an Engine 


By James Ellis 


Machine-Shop Superintendent 


-T SEEMED 
wrong that morning. 
had prom- 
‘ertain de- 
livery on a rush 
job, and now a 
huge casting 
that was an im- 
portant part of 
it was missing! 
In fact, 
were two 
ings. One was 
in the machine- 


that 
tnat 


ised 


there 


cast- 





shop, but the SS 
other was still 
pig iron. LEVEL 
Old Bill HERE 
alw a h ad / nee 
enough to do to 
keep the ma- ee) 
chine-shop run- 
ning smoothly 
without bother- 
the 
but 
e hied himself out to see what Bill looked into the 
er was. cylinder, passed his 
‘“Couldn’t melt enough iron to make’ hand in, and felt a 
both castings the same day,” the foundry groove, so he gave 
foreman explained. orders for the cylinder 


Old 


made two like 


Bill 
that before; 
made three. 


“Well, the 


old cupola won't 


getting worse all the time. 
» that we have as much 
te Sawa 


Old Bill di 


he wanted were results. 

the foundry again that afte 
looked around. He saw what 
my} 


of course it was not giving 


blast. He went over to the 
engine, and a trained ear told 


trouble was. 
“Have to fix up that old 
gal,’’ he mused, and went to 
tell the foundry foreman 
what he was going to do. 
First thing the next morn- 
f Old Bill’s boys 


ing two of 
taking the engine to 


him what the 


g 
were 
pieces. It was not a large 
ll. He 
that 
put on to 


one, about ) by 
watched to be sure 
enough marks were 
make certair 
would go back properly. 

As soon as the piston came 
out, Old Bill gave a grunt. 

“It’s a shame the way these 
iron melterstreat machinery,”’ 


everything 





everything 


<= ; = Ss 


reminded him th: 


used to, sald the foundryman. 


id not like explanations; 
i 
He went out to 


srnoon 


The fan was not running up to speed, and 


he burst out. 
take care of anything! 
know there is such a thing as oil?” 

It did look bad. 


was 
The big boss 




















Old Bill ex- 
plains the 
trick of 
boring an 
engine cyl- 
inder accu- 
rately and 
shows how 
to clamp 
the casting 
to a shaper 


to be taken off too. He 
sent the piston to the 
shop to have a new one 
made while he 
cylinder. 


melt like it 
*“Tt’s beer 
I don’t 
iraft as we 
what 


and 
was wrong. we put it back.”’ 


in to another machinist. 


the proper 


‘*They don’t know how to 
I wonder if they 


The rod was scored 
and cut, and one of the rings was broken. 


PAPER 


was still taking off the 


be- ‘‘Be sure and leave enough so that we 
can fit it after the cylinder is rebored,”’ 
he cautioned. ‘‘ Jack, you take the cylin- 
der in to that 24-in. lathe by the door 
and bore it, and don’t lose any time, for 
we shall have to face the valve seat before 


He looked at the brasses, and sent them 
He was satisfied 






with the crankshaft and with the guides, 
but decided to true up the valve stem. 

He had started to the machine-shop 
and was about halfway there when he 
met Jack coming for him. 

“This cylinder won’t swing in the 24-inch 
lathe,” said Jack. ‘‘I shall have to wait 
until I can get the 30-inch machine.”’ 

Old Bill laughed a little. 

“*I don’t want you to swing it, sonny,” 
he said. ‘‘We can do a better job if we 
don’t swing it at all!” 

Jack seemed to be perplexed, but he 
followed Old Bill toward the lathe. 

“Pick up some of those bars there; we 
may need them,”’ Old Bill said, as they 
passed a box where long bolts, clamps, 
and various kinds of blocks were kept. 

“Now. then, 
run the cross- 
slide off the 
back, for we 
want to get that 
out of the way,’’ 
Old Bill said. 
**Get the cylin- 
der up on the 
carriage and I'll 
be back.” 

It was some 
minutes before 
he returned, 
and the cylin- 
der casting was 
lying on the 
carriage just 
about where he 
wanted it. He 
was carrying a 
piece of shafting about 3 in. in diameter 
and 4 ft. long. A helper was following 


with what appeared to be an old shaft 
coupling. 
Old Bill put his piece of shafting 


through the hole in the cylinder and 
swung it on the centers. He took his rule 
out and measured the distance from the 
top of the bar to the top of the cylinder 
bore, and from the bottom of 
the bar to the bottom of the 





Old Bill Says 


HEN you have finished with a machine, 
clean it up and leave it in a present- 
able condition. Let’s hope the next man 
who uses it will do the same. 
Accidents are always unexpected. 
careful 
If a machinist knows what he is doing, 
you can tell it by the way he tackles a job. 
Without patience no mechanic can hope 
to get very far; it’s one virtue he must have. 
It’s less embarrassing to ask questions than 





Be 


pressure of the cut without burning or breaking. 








to spoil a job. 
Suppose you were asked to inspect and pass on your own 
work—what kind of an inspection ticket could you make out? 
The cutting speed for any kind of metal-cutting tool is limited 
only by the ability of the tool to resist the heat, strain, and 


bore. He did a little mental 
arithmetic. 
‘Now raise the casting 


about 21% inches,”’ he said. 
By this time the boys had a 
pretty clear idea of what he 
wanted to do, so it was no 
time before the cylinder was 
raised the required amount, 
the coupling casting mounted 
on the bar, and the bar put 
back between the centers. 
The coupling had a slot to fit 
a toolbit, and a clamp to hold 
it in place. A tool was put in 
this slot and swung around 
one end of the cylinder. The 
(Continued on page 110) 
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Cherles 


(esscll. ay 


* ILL’S got another 


new rule, I see. He 
sure does rust ’em 
out.” 


“Not any more—that rule is 
the same one he’s been using 
for the last two years. It 
always looks like that—it’s a 
Starrett Stainless.” 


RUST PROOF 


Starrett Stainless Steel Rules laugh at moisture, perspiration and certain acid fumes that soon 
destroy the usefulness of the ordinary rule. They are made from a fine quality non-rusting, non- 
staining steel. No. 1000 (hardened and tempered) is made in 6 and 12 inch lengths. No. 1020 (flex- 
ible) supplied in 6 inch length only. Like all Starrett Rules, the Stainless is graduated with ex- 
treme accuracy—a reading glass proves that even when magnified the division lines show up sharp 
and clean-cut—perfect in every way. Use Starrett Rules for closer and easier work. 


THE L. S. STARRETT CO. 














= 


FREE REFERENCE TABLES 


Wire Gauge Standards, Decimal © 
Equivalents, Allowances for Fits, Tap 
Drill Sizes, Color Chart for use in 
Tempering, Lubricants for Cutting 
Tools, Drill Speeds, Double Depth of 
Threads, Metric Conversion Tables 
Miscellaneous Measurements, Tables 
for Computing Weight of Cast Steel. 
All this and other valuable information 
needed by every tool-user will be found in 


the back of the NEW STARRETT CATA- 
LOG. Mailed FREE. Write for No. 23 w 
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World’s Greatest Toolmakers—Manufacturers of Hacksaws Unexcelled 


ATHOL, MASS. 
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HERE’S WHY— 


I Added These 


NEW 


BROWN & SHARPE 


TOOLS 


To My Kit 




















No. 


577—Thread Tool Gauge 





No. 649—Thickness Gauge 








Learn more about 
Brown & Sharpe Tools by sending for a copy of the No. 29 
Small Tool Catalog, which is yours for the asking. 


Write for a copy today. 


BROWN & SHARPE Mec. Co. 
© Providence, R. I., U. S. A. 


these and other new and 





“The Brown & Sharpe Thread 
Tool Gauge is adjustable and 
checks any thread cutting tool 
from a sharp V to a one inch 
flat within a given angle. It 
eliminates my keeping a variety 
of slot gauges on hand for all 
the different pitches.” 





*T needed a thickness gauge 

with long blades and one that 

| knew Was acc 

a Brown and Sharpe Thickness 

649 because the 
accurately 


te, so I chose 


Gauge 
6-in. are 


grounc 


“\ly Brown & Sharpe Planer 
and SI aper No. 625, 
time. It is 
with a Micrometer, 
Vernier or Caliper and then the 
planer cutting tool is accurately 
set to the gauge.” 


Gauge 
saves me: much 


oy ee st 
QUICKIY SCcl 


useful 








BROWN & SHARPE TOOLS 


“Standard of the Mechanical World”’ 
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Ratchet Fixture for Driving 
Machine Screws Tightly 


HE work of assembling the parts of 
small machines and other mechan- 
isms in large quantities, when many small 
screws must be handled, can be speeded 
up by the use of special fixtures for 
driving the screws in place. Usually a 
simple fixture for this class of work can be 
made at small cost, yet it may cut in half 
the time required by hand methods. 
The construction of a screw-driving fix- 
ture I have been using on a difficult job is 







i PIN 
4--- COILSPRING 
at Sl 


i} screw- } 
| DRIVER 

















a a 

Y.-- woRK VU 
Ca, ah 

, Y RATCHET PLUNGER 


Ae 
xxv 
a AND SPRING 


The screwdriver bit is held down with one 
lever and turned with the _ other 


shown clearly in the accompanying illus- 
tration. to be assembled 
placed on the base plate with the screw 
inserted in its hole and the screw is 
brought in line with the screwdriver bit. 

3earing down on the upper handle holds 
the bit solidly in the screw slot. The 


Pieces 





are | 


screw then is driven rapidly home with | 


the ratchet handle. When the upper 
handle is released, the coilspring at the 
top raises the spindle in position for the 
next screw.—F. J. W. 


Quick-Acting Jig, for Drilling 
Holes in Round Stock 


RILLING transverse holes through | 


round-bar stock or pipe usually 


necessitates setting up a V-block on the 


table of the drill and some form of top 


plate with a guide bushing. 


One of the simplest ways of handling | 


A clamping piece 
is made and drilled 
to accommodate 
the special 
block. Various 
sizes of drill guide 
bushings thus can 
be used in the one 
holder. A spacing 
support of pipe 
goes over the end 
bolt. 

With the stock 
on the drill table 
and the guide 
block in position, tighten the inside bolt to 
clamp the work. To change parts, one 
turn of the inside bolt releases the clamp 
and jig. Much time can be saved with 
this fixture on repetition work.—G. L. 





One turn releases the 
clamping piece 


| such work is with a combined block and | 
jig, as illustrated. | 


V- | 





See page 33. 
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EN, fifteen, or twenty years ago, home-canned fruits 

were better than those bought at the grocers. But 
today, the products of the canners are uniformly better 
than foods canned at home. 


It isn’t by chance that today you can buy canned fruits, 
vegetables, meats and fish that you know—even before you 
open the can—will be delicious. 





There is a distinct reason why there has been a big improvement 
in the quality of all canned goods. It is the exact control of 
heating processes. Fyccs Temperature Controlling, Recording 
and Regulating Instruments—the Sixth Sense of Industry— makes 
possible the production on a large scale of cooked products of an 
absolutely uniform quality. 


By using %vcos Thermometers in cooking, women in the home 
can now get the same uniform results that the big canners get. 


Whether you are in the business of canning fruits, vegetables, 
meats, or other cooked products, or interested only in cooking in 
the home, there are Zecos Temperature Controlling, Recording 
and Regulating Instruments made to be of specific help to you. 


— MANUFACTURERS — 


If your manufacturing problems require the indicatinz, recording, or controlling 
of heat, whether you manufacture steel, or pack sardines, there is a type and 
style of instrument in the Jeosg Line of 8000 varieties that you need. 


Informative literature on any type of instrument will be sent you promptly 


on request. Or our engineer will consult with you on the application of Zjeos 
to your manufacturing process. 


Canadian Plant 


Tycos BUILDING 
TORONTO 


Taylor /nstrument Companies 
Main Office and Factory 


ROCHESTER, N. Y., U. S. A. 
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Tycos O fice Thermometer Fcos Ou ( 
An aid in promoting human lo | 
etncrency in 
Tycos Bath Thermometer Tycos I oe as 
lo enable ou to get the es - 
st good from your batt , , : 
Frcos Home Set Tycos Stormogui 
Rake Oven Thermometer I , 
( idy Thermometer, Sugar 
Meter The secret of lependable 
Irat result in cookir 


Fos Wall Thermometers 
To help 1 maintain a I 
temperature in your house 1 I 
conductive to good healt! 

Your dealer will show them to you. Ask us 
on a postal, for booklets on any of the above, 





Jycos Sphygmomanameter, Pocket and Office 
type 

Jos Urinalysis Glassware. 

Jycos Fever Thermometers. 
Bulletins on request. 








THE SIXTH SENSE OF INDUSTRY 


cos Temperature Instruments q i; 


RECORDING - CONTROLLING me 


NDICATING + 
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Give the Gift 
of Distance 
and Volume 


YOU can give the most welcome gift of radio—increased dis- 


tance and volume. 


for years to come. 


© 


—— 


i—Simple; needs no care. 


2—Efficient : 
to charge the 


GOLD SEAL R 
HOM BEAR 

Anyone who can operate a radio set can use the new 
silent Gotp Seat HomMcCHARGER. 

More than 200.000 satisfied users of the HomcHarRGER 
are doing this to-day. your family, 
gift of better radio, 
battery tubes. 


Give vour friends, 


evervbody, the resulting from the 
reat advantages of storage 
bright ma- 


Hon- 
brilliant display de luxe. It 


Finished in handsome 
gold, the 


makes a happy, 


So “‘¢ ‘hristmassy’’! 


hoganv-red and new silent GoLtp SEAL 


CHARGER 


has rubber feet, too, and can’t mar polished tables or 
floors. 
FREE! Get the interesting booklet, “The Secret 


” containing valuable 
and fully 


HomMCHARGER. 


in Radio, 
best, 


Distance and Volume 


information on radio at its describing 


the new silent GoLtp SEAL Your dealer 
has it; if not, 


a copy post-paid. 


send us his name and we will mail you 


THE AUTOMATIC ELECTRICAL DEVICES COMPANY 
Largest Manufacturers of Vibrating Rectifiers in the World 
131 West Third Street, Cincinnati, Ohio 


Under the same management as the Kodel Manufacturing Company 


14 Go_p SEAL HOMCHARGER features 





ibout 5c 
iverage bat 


costs sten contact, which can be for 


all voltage 
replaced at $1 after many 


tery, much less than bulb thousands of hours of rent. Charges 
or liquid types of charger. use. “A” eng =m 
3—Quick: brings battery up 8—Fool-proof; charges auto- and 


to full charge 


This is the gift to be used and cherished 


moving part, the Tung- 11—Universal: made in types \ 


s of alter- 


nating and direct cur- 


all radio 
batteries, 


automobile batteries. 


overnight. matically, no matter 19 Quiet; its faint hum can- 
4—Tapers charge; cannot which clip is attached to not be heard in next 
> the battery. which battery terminal. room. 
5—Clean; no bulbs to break, 9—Safe; approved by Fire ,, fae ee 
no liquids to spill or pro Insurance Underwriters, 13—Unqualifiedly guaranteed. 
duce fumes. No shock or fire. 14—Popular price; sold every- 
6—Dependable; adjusted and 10—Beautiful, sturdy metal where for $18.50; in 
sealed at factory. case finished in mahogany- Canada $26. Complete, 
7—Las forever; only one red and gold. no extras to b 


uy. 
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| esas ‘Used as Stand at: Small 
Bench Grinder 


FIRST class belt-driven 
stand can be made from a discarded 
piston. Obtain a piston with fairly good 
bronze wristpin bearings and saw away a 
portion of the piston skirt, as shown, so 
that the belt will have no interference. 
From a piece of cold rolled steel or an 
old axle, turn the wheel shaft to fit the 
bearings and thread at each end. If the 
bearings are not a standard size, it will be 
| necessary to turn the shaft at the section 
where the wheels will be mounted to one 







PULLEY KEYED 
aes SHAFT 











= HOLD-DOWN BOLTS 


The bronze wristpin bearings of a dis- 
carded piston support the grinder spindle 


of the standard wheel fit sizes, which gen- 
erally run in even eighths up to an inch. 
Spacers are used on each side of the pis- 
ton to hold the wheels the proper distance 
away and also on each side of the pulley. 
The pulley 
| eter and should be keyed or otherwise 
fastened to the shaft. Oil holes should 
be drilled and the piston bolted to the 
bench before the shaft is assembled. 

It is advisable to pin the two outside 
| spacers to the shaft with taper pins so 
that when the wheel nuts are drawn up 
there will be no undue binding.—W. F. 
| SANDMANN, nana de Ind. 
| Lubricating the Cutter ona 

Vertical Milling Machine 


yo 


milling machines not 


always are equipped with an oil tank. 

To supply oil to the cutter in such a case, 

I have used the method shown with suc- 

cess and pass it along to others who still 
may be using a squirt can or brush. 

An ordinary 


soap can, fitted with a 


wire bail, is hung 
from any conve- 
nient location or 


projection above 
the cutter. A piece 
of soft brass or 
copper wire cof suit- 
ablelengthis 
doubled back on 
itself and twisted 
loosely. One end 
is wrapped with a 
piece of cotton 
waste and bent to 
hang over the rim 
of the can, nearly 
touching the bot- 
tom. The other end is left forked and bent 
around the shank of the cutter to allow 
the wire to ride off the shoulder. The can 
is filled with oil and the waste is well 
soaked. Ina very few minutes the oil will 
start to flow and keep the mill well sup- 
plied. —H. W. 





For millers with- 
out an oil tank 





eked 
dd. 


pave < 


grinding | 





may be any convenient diam- | 
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Stands up to heavy duty 






































THIS BATTERY WILL 
MATERIALLY REDUCE 
YOUR OPERATING 
COSTS ON HEAVY 
CURRENT SETS 











aeons 


eready He 
poner. 45 volts. Yohree’ 





Price $4.75 





THE new Eveready 45-volt heavy duty “B” 
Battery (No. 770) is made to stand up and 
deliver the large plate current required by 
multi-tube receiving sets. Extra large power- = 
ful cells, packed with the famous Eveready 
vim and vigor, give longer life on severe 
service. For “B” Battery economy use the 
Eveready 45-volt “B” Battery No. 770 on 
recelving sets using four or more tubes and 
operating at 90 volts or more, and all power 
amplifiers. There is an Eveready Radio 
Battery for every radio use. Buy them from 
your dealer. 


Manufactured and guaranteed by 





NATIONAL CARBON COMPANY, Ine. 
Headquarters for Radio Battery Information 

New York San Francisco 
Canadian National Carbon Co., Limited, Toronto, Ont. 





Radio Batteries 
—they last longer 
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Bench Milling Machine 


"644 


Price $120. 








Make yourself a present 
of this milling machine 


| ips IST the thing that every amateur mechanic and owner 
of a small works hop longs for. 

Has a three-step cone pulley, 114, 214, and 314 inches 
in diameter, for 1-inch driving belt. Live spindle has cone 
bearing to take up wear. 

The table measures 1114 x 33 inches and can be fed 
three ways by hand wheels. Feed screws have gradua- 
tions for fine adjustment. Knee is eleva 
operated by a hand wheel at back 
of pan or bed, 8 x 12 inches. 


elevated by a screw 
of frame. Bench space 

This machine is furnished complete with a compression 
chuck with 3@-inch bushing. Countershaft, arbor, vise 
or centers may be purchased separately. 


Other tools for amateur mechanics 
The Goodell Pratt Catalog No. 15 is a genuine paradise 
for tool-lovers. In it are shown all the 1500 famous good 
tools—many of special interest to the man who is build- 
ing up his own w woken and who is on the lookout for 
more complete equipment. Catalog No. 15 is free. Write 
for a copy. 
GOODELL-PRATT COMPANY 
GREENFIELD, MASS., U.S. A 


© Soot ohh rretlles 


Makers of Mr. Punch 


GI 





OL 


1500 GOOD TOOLS 








| Methods that Aid in Bending | 
Pipe Successfully 


By C. F. Waldron 


LUMBERS, pipe-fitters, and electri- 

cians frequently are called upon to 
install a pipe job requiring many bends. 
To make them neatly, accurately, and 
quickly is a real test of mechanical skill, 
especially without a pipe-bending ma- 
chine or special tools. 

The bending of pipe, indeed, should be 
practised among plumbers and _ fitters 
more than it is. The use of bends in 
place of fittings where possible results in 
work of neater appearance, a saving in 
fittings and better results. This is espe- 

| cially true in the case of hot-water. installa- 
tions or where circulation is required, on 
pump suctions to eliminate friction, and 
on waste lines to lessen the danger of 
stoppages. Pipe is always weakest at the 
threaded joints. 

Lead pipe from 3¢ to 34 in. may be bent 
| over the knee, and larger diameters also 


WIRE TEMPLET FOLDED 


BAGS 
© 
; 





BENDING SMALL 
\ BRASS PIPE 





MMY FOR TAKING SINR 
UT KINKS METAL SLEEVE 
3° HIGH X¥ 2" DiA. 
Bending lead pipe to wire templet, bending pipe 
tubing, and method of making cores and dummies 


O 


may be bent this way if the bend is not 
too short. For short bends a spring, well 
greased, is sometimes used (Fig. 4), 
although filling the pipe with sand and 
| plugging the ends will give better results. 
It is important to have the sand dry and 
| well packed in the pipe. Plug the ends 
with wooden plugs. When filling the pipe 
with sand, tap the outside occasionally 
with a piece of soft wood or a wooden 
mallet to shake the sand down. 
In making bends over the knee on pipe 
1 in. and larger, a bag or piece of heavy 
cloth should be used as a pad to prevent 
| kinking. 
If the required bend is difficult to mea- 
sure, make a wire templet, bending it to the 
| radius wanted as shown in Fig. 1. Before 
making the bend, always dress the sides 
(Continued on page 106) 
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SANTA CLAUS, THEY’RE HERE! 
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j 
Over-size Duofold Pen $7 - New “Big Bro.” Duofold Pencil to Match $4—or Standard Size Duofold Pencil $3.50 
P) e.2@ 99 
34 Inquiring Reporters 
Settled the Gift Question for You /\ 
| When they found more people 























































































































ark U.S. 
Pat. Office 


Duofold Jr. 


wanted the “Parker Pens than any other make 


Yes, and a Parker Duofold with 25-year point will make 
this a 25-year Christmas for those to whom you give it 


Lint they told the “Inquiring Reporters” 
from 34 newspapers is the answer you 
would get if you asked your friends and loved ones 
to name their Christmas gift. 

Out of 2024 people picked at random more 
named the ‘‘Parker” Pen than any other make 
when the reporters asked: ‘What pen will you 
buy next?” 

And there's no finer gesture of affection than 
to send these reigning favorites instead of triiles 
that have no permanent value. 

To the man give the $7 Over-size Duofold 
with the man-size grip, and the extra ink-supply 
that is just like money in the bank when needed. 

To the woman or girl give slender Lady 


Duofold, $5. To the boy give Duofold Jr., $5. 


Duofold pencil to match any one of the pens, 
$3.50. New “Big Bro.”” Duofold Pencil, $4, a real 


mate for the Over-size Duofold Pen in build and 
finish. The first mechanical pencil with a bal- 
anced over-size grip that doesn’t cramp or tire, but 
makes a friend of the hand the instant you grasp it. 


Satin-lined Gift Box De Luxe included with 
Duofold Pen and Pencil sets, called Parker 
Duofold Duettes. 


All Parker Duofold Pens are made in flashing 
plain black, as well as lacquer-red, black-tipped. 
All have the jewel-smooth Duofold point that’s 
guaranteed, if not abused, for 25 years’ wear. All 
have the same hand-fitting symmetry and balance 
that inspire writing, and give one’s penmanship 
the speed and character that win with the world. 

But don’t be late in ordering from the first pen 
counter —else there may not be time to have your 
Duofolds engraved with the names of the lucky 
ones who're to get them. 


THE PARKER PEN COMPANY .- JANESVILLE, WISCONSIN 


NEW YORK CHICAGO 
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THE PARKER FOUNTAIN PEN COMPANY, LTD., TORONTO, CANADA 


SPOKANE * LONDON,ENG, 


Rivals the 

beauty ofthe 
Scarlet 

~~ Tanager 





Lady Duofold 
$§ 
Ribbon $1 extra 
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Tool Holder aad eH " 
attachments for radio work, as dese 
cribed. Packed in gift box, 


**Yankee’’ Radio Drill No. 1431 
Packed in gift box. 
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“Yankee’’RadioToolSet 
No. 106.—Comprises Set 
No. 105 (see description be- 
low) and Drill No. 1431 in 
mahogany-finished radio 
tool chest, as illustrated. 
Packed in handsome holly 
box. Price, $8.50. 


The Ideal Christmas 
Gift for the 
Radio Fan 


“YANKEE” 
Radio Tools 


HAT interests men the most 

about radio? Tinkering, of 
course! Building new sets; changing 
hook-ups on old ones; experimerting 
for better results—that’s what men 
and boys enjoy. 


So the gift of ““Yankee’’ Radio 
Tools is sure to be appreciated. 


“YANKEE” Radio Tool Set 
No. 105. Price, $3.25 


Set No. 105 comprises ‘‘Yankee’’ 
Ratchet Tool Holder (a) with ‘‘Yankee’’ 
Radio Attachments as follows: 


Long Screw-driver Blade (h)—for reaching into box, 
between wires, etc. 
Small Screw-driver Blade (c)—for screws on dials, etc. 
Heavy Screw-driver Blade (g)—for putting up 
aerials, etc. 
Countersink (f)—for sinking heads of screws. 
Reamer (b)—for enlarging holes in panel. 
Wire Bender (j)—for making loops and turns, 
Socket Wrenches, two sizes (d e)—to cover all 
small nuts. 
Also, Flat Wrench, (i) — for square or hex, 
one end; other end, hex for jacks. 


Packed in holly box. 

“YANKEE” Radio Drill 

No. 1431. Price, $3.00 

No. 1431 is a compact, powerful, 
perfectly balanced hand drill with four 
to one gear for speed and special radio 
chuck. Capacity 9/32 inch. 

Packed in holly box. 


Your hardware dealer can 
supply “YANKEE” Radio Tools 
Write for Free “YANKEE” Tool Book 


Nortu Bros. Mra. Co.,- Philade!phia, U. S.A. 


~ YANKEE TOOLS 


Make Beller Mechanics 
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| moved. 
| copper pipe are made of iron. 


heat spreads, 


_ _— 


Tricks in Bending Pipe 
(Continued from page 104) 


| in slightly with a smooth board, as the 


pipe, even when filled, has a tendency to 


swell at the sides. 


For bending lead pipe from 2 in. up in 
diameter, two holes bored in a plank or 
bench will be necessary to hold the pipe. 
Make these holes about 114 in. and ap- 
proximately 7 in. apart. Place the pipe 
on the bench or board between the holes, 
as indicated in Fig. 2, and pass a short 
piece of rope through the holes and over 
the pipe, tying it on the under side. Then 
place a bag or pad between the rope and 
the pipe to prevent kinking. By using the 
wire templet, the pipe can be marked 
with chalk where the bend is to start. 
Roll the wire and mark where the other 
end terminates. 


V HEN ready to make the bend, 

place the bag underneath the rope 
and tie it firmly. Always lift the pipe— 
never push down. If the bend is to be 
short, a wedge may be driven underneath 
the bench or plank to tighten the rope. 
Do not try to make the bend in one pull, 
especially if it is a short one. It is some- 
times necessary to reheat several times, 
trying the templet in each instance and 
marking where heat is needed. 

If the pipe swells at any point, it can be 
dressed in after the sand has been re- 
moved and the inside kinks can be 
dressed out with a “‘dummy.” A good 
dummy (Fig. 5) can be made from a 
piece of 3<-in. steel wire about 30 in. long, | 
and an iron sleeve about 2 in. in diameter 
by 3 in. high. Set the wire upright in the 
sleeve, pack sand around the sleeve, and 
fill with solder, as in Fig. 6. Cut off the 
sleeve and file or rasp the solder smooth. 

Copper pipe may be bent by filling it 
with sand or rosin. If rosin is used, first 
anneal the pipe by heating the full length. 
This is very important as any spot in the 
pipe not annealed would be likely to kink 
in bending. After the pipe is cool, a pot | 
of rosin is melted and poured into it, or | 
the pipe may be filled with sand. 

Copper pipe can be bent cold by using 
rosin. A wire templet is an aid in making 
bends accurately and always should be 
used except in work that does not call for 
any special exactness. 


BENDING block as shown in Fig. 3 
or two iron pins inserted in a beam 
will be found very convenient for bending 


| copper pipe. When placing pipe between 


the pins, always use wooden strips be- 
tween pipe and pins to prevent kinks. 
Great care must be taken not to kink | 
copper pipe, as kinks are not easily re- 
Dummies or spanking tools for 


Large copper pipe may be bent by using 


| as a bending block a plate of cast iron 
| about 10 in. thick and 4 ft. square with a 


number of square holes in it. This plate 
is laid flat and two or three pins with 
square shank to fit the holes are placed in 


positions best suited to aid in making the 
| required bend. 


When sand is used for bending copper 
pipe, it is best to heat the pipe. If the 
it may be confined by 
pouring water on the pipe outside the 

(Continued on page 108) 
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Ever Since 


Ive been old 
enough to handle a 
File I've never found 

as good a one as 


\NICHOLSON!” © 


NICHOLSON FILE CO. 


PROVIDENCE, R. I., U.S.A. 


© 
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CHOLSON FILES 


~a File for Every Purpose 
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cA thoughtful, helpful, useful gift 


HE Remington Portable is truly a universal gift—welcomed 
by people who write, much or little, the world over. It is 
saving the time of countless women. It is greatly assisting chil- 
dren in their school work, and properly training them for the 
future. It is indispensable to the college student of today. And 
men find in the Remington Portable a little helper always ready 
to lighten every writing task. It is the modern way to write. 
The Remington Portable, complete with case, and in a beauti- 
ful Christmas container, $60. Easy payment terms if desired. For 
sale by all Remington branches and over 5000 dealers. 


Remington Portable DeLuxe 


A distinctive model in ivory tone finish and handsome brown 
leather case. A limited number available at $75.00 each. 


Write for illustrated ‘‘For You—For Everybody"’ 


REMINGTON TYPEWRITER COMPANY 
Dept. 67, 374 Broadway, New York 


Remington 
Portable 


THE RECOGNIZED 
LEADER—IN SALES 
AND POPULARITY 


December, 1924 












- 
Hinge Raises Planer Tool 


HE dragging of a planer tool along the 
work on its return stroke, especially 


| ona large job, tends to dull the tool edge. 


In work of this nature I attach a small, 
freely acting hinge to the back of the tool | 


HL | 
at left, return 
stroke at right 
' — 


ep mn 
? . 
* y 


Forward stroke 













with a C clamp so that one leaf extends 
somewhat below the cutting edge of the 
tool. The hinge naturally folds out of the 
way on the forward stroke; but on the 
return, after the tool has cleared the work, 
the leaf raises the tool.—J. A. 





Tricks in Bending Pipe 
(Continued from page 106) 


guide marks. The bend then is made on 
the bending block, with a wire templet as 
aguide. Tarnish and scale left on the pipe 
after cooling may be removed by swab- 
bing it with muriatic acid. 

Bends in brass pipe may be accom- 
plished by practically the same methods 
as for copper. If brass pipe is heated for 
bending, care should be taken, as brass 
has a much lower melting point than 
copper. If the bend must be held to an 
exact radius, the pipe should cool slowly 
so that the contraction will be reduced to 
a minimum. 

In bending small brass pipe up to 3 in., 
the best method is to bore a hole in a piece 
of ‘‘two by four” and grip this in the vise. 
Insert the pipe in the hole and apply heat 
with a blowtorch (Fig. 3). By keeping 
pressure on the pipe with one hand 
and playing the torch flame with the 
other, the pipe will bend as soon as it 
is hot enough. 

Brass railings usually are made of tub- 
ing and the method of bending is about 
the same as for copper pipe. It is custom- | 
ary to leave the rosin in the tube after 

| bending, to resist dents while in service. 
As brass tubing burns easily, it should be 
very carefully annealed. 

Iron pipe, if heated properly, may be 
bent without sand, provided the bend is 
not too short, but it will swell at the sides 
unless sand or rosin is used. These swells 
can be removed by squeezing the pipe in 
a vise before it is cold; it may be neces- 
sary, however, to apply more heat. 

In making a bend close to a threaded 
end, always screw on a coupling to protect | 
the thread. For bending a short piece of | 
pipe, screw a cou; ling on one or both ends 
and use a length of pipe for a lever. 
The couplings should be cooled with 
water before bending. 

Large pipe that cannot be threaded 
after the bend is made, must be cut 
to the exact length before bending. A | 
quick and easy way to get this measure- | 
ment is to have two wire templets of the 
bend. Straighten one of them for the 
measurement and keep the other in 
shape as a templet. 


_———— ———$_ 
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J 
a 
4 The shell is ORANGE 
Bakelite — the base genuine 
Thermoplax 
7 


The More You Know About Radio 
the Better You Will Like This Socket 


If ever a device were designed to increase the efficiency of all receiv ing 
sets, It was this new socket by the Master Builder. Radio engineers praise it 
—new set builders marvel at its ease of installation and the clear, loud re- 
ception obtained that bespeaks the absence of losses—many old-timers 
have even rewired their sets to establish new distance records and enjoy 
clearer reception with this better socket. 

You'll like its construction, embodying a minimum of both insulation 
? and metal — capi icity absolutely minimized without sacrifice of mec iasninnl 
strength, And its base of ebony tk aeool in beautiful color contrast 
with thie thin shell of orange B: akelite adds as greatly to the appearance of 
any set as the construction does to its efficiency. 


You'll like its contacts (the source of losses and noise in most sockets) ; 
they are radically new in design, formed of phosphor bronze and si/ver 


ol 


plated—because the contact it ON of silver does not increase as it 
stands exposed to air. Then, too, electrical losses are minimized by ath 
: maximum sp acing i iiieeel ter acai both in the insulation and in the: 


You will like the way the tube is inserted and removed without turning— 
which prevents twisting the bulb from its base. You will like its appear: ance— 
its smal] size—its neatness. You will like its silvered posts with slotted nuts 
that are fastened we// with either screw driver or wrench. You will like the 
way the terminals are arranged for soldering—extra long so th it they may 
be bent down where under-w iring 1s desired —and prov ided with ears to hold 
the wire in place for soldering. And best of all you will like the price, goc. 
This socket that meets the specifications of the most exacting radio engineer costs 
no more than most of those on the market today! \f your dealer has not yet 
' been stocked, you can be supplied direct from factory at regular price plus 

10c for packing and postage. 


THE CUTLER-HAMMER MFG. CO. 
Member Radio Section, Associated Manufacturers of Electrical Supplies rs) 
Works: MILWAUKEE and NEW YORK 


«Built By The Master Builder” 
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These Exclusive 
Features Assure Better 


“Reception 





A 
Perfect contact. Both sides of tube 
prong cleaned when inserted—no 
contact or wear on soldered end 
B 
1 met part é ited— 
p tect ¢ tact for e ot e set 
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The attraétive orange shell helps 
identiyy this better socket, but the 
famous C-H trade mark both on 
the socket and on the orange 
and blue box is vour 


_ ine protection. ie 
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RADIO SOCKET 


© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 33. 








110 





BETTER SHOP METHODS DEPARTMENT OF POPULAR SCIENCE MONTHLY 


At Last / 


Radio That Satisfies 
The Music Gritic 









THE 
B. BE. Rauland, Pres. 
ae ‘ 2 CHICAGO DAILY NEWS 
Rauland Manufacturing Co., pena - 
August 6. 1924. 


2650 Coyne Street., Chicago, Ill. 


wy dear wr. Reuland: 


I want to express my grest pleasure in witnessing Tz - 
the recent test of amplifying transformers in your lab- eed 


oratory, and in selecting, from different instruments 
tested, the one shich seemed to me to reproduce most 
exactly the artist's original tones. I sas indeed 
gratified to learn, after the tests, that the instru- 
ment which I had repeatedly selected es by far the 
mst successful in reproducing, not alone the msic, 


but even the very personality of the artist, was none 


other than your own new “Rauland-Lyric” Transformer. 


1 feel confident that music lovers everyshere 


Of 


December, 1924 









instrument. 
Very truly yours, “ 


Sill appreciate the contribution you have made to 
their enjoyment in the creation of this reproducing 


Music Critic, Wabiys " ZL y = 

























In placing his mark of approval upon 
Rauland-Lyric, Mr. Maurice Rosen- 
feld has invested Radio with a new 
beauty and dignity. His words carry 
positive assurance, to music-lovers 
and trained musicians, that they can 
now admit Radio to their field of 
appreciation and enjoy ment, with 
the certainty that all voices and in- 
struments will be reproduced with 
their original and distinctive Tone 


Quality. 
Mr. Rosenfeld, a 


tion ever given of the nature 


veteran among metropolitan music 
critics, selected Rauland-Lyric, upon 
the sole basis of Tone Quality, from 
a group of the world’s best audio 
transformers 
Karleton Hackett, famous critic of the 
Chicago Evening Post, pronounced Rauland- 
Lyric a ‘‘distinct advance in the musical 
quality of radio reproduction.” : 
You can have, in your home, the amplify- 
ing instrument which has been commended 
by eminent critics. Rauland-Lyric can be 
installed in your present set, or one that you 
may buy, to replace any 
nary audio transformer. 





Ask vc ur dealer. 
The RADIO KEY BOOK ( @\s i 
contains the clearest explana- Pawli Alors , RAULAND MEG. 















Standard 

Audio Frequency Transformers 
“All-American for Reliability” 

ene PODS. <csscbcus R-12, $4.50 


Ratio l0tol. tay R-13, 4.75 
Built by precision n methods in a mod- 
ern plant, All-American Standard 
Audios meet the demand of the public 
for a dependable, high-quality trans- 
former at a price made possible only 
by enormous production. 


Long Wave Transformer 
For best amplification of intermedi- 
ate frequencies: 4,000 to 20,000 meters 
(75 to 15 kilocycles ..R-110, $6.00 


Power Transformers 
For tone quality ina third stage, or 
Yor Loud Volume with Clearness. 





ere R-30, $6.00 
ee R-31, 6.00 
4) 5" Q 
a 
——y 


© Precision Made ALL“ 


y 1 “Wound to Suit the Tube”’ 








TRADE MARK 


Largest Selling Transformers in the“World 


ic COMPANY 
pe - mp ese L- L-AMERICy, secactca ailaiieiibiad 
many other subjects in Radio. birezceaietesadet N ¥ 
Sent for 10c, coin or stamps. enuomaaeien 2668 Coyne St., Chicago, Ill 









Self-Tuned 
Radio Frequency Transformers 


Effectively amplifying all frequencies 
within the radiocast range. 

For “‘199’’ Tubes ......R-199, $5.00 
For ‘‘201A” Tubes.. .R-201A, 5.00 


10,000 Meter Transformer 
(Filter or Input). It gives superior re- 
sults, filtering out a 30 kilocycle fre- 
quency with high selectivity and no 
side-band distortion....R-120, $6.00 


Radio Frequency Coupler 
(Oscillator Coupler). A uniform out- 
put at 150 to 650 meters. R-130, $5.00 


Universal Coupler 
Sets a new standard of efficiency as an 
antenna coupler. Asa radio frequency 
transformer in tuned stages it is unsur- 
INE 50605 ko sa 0 wah R-140, $4.00 
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Ns for Reliability 
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Old Bill Repairs an Engine | 
(Continued from page 98) | 


cylinder was raised a little more, using | 
sheet-iron shims, and adjusted sidewise so | 
that the tool touched equally on all sides. | 
The other end was centered in the same 
manner. The first end was checked, and | 
another adjustment made, as it had 
shifted a little when the second end had 
been trued up. Presently the cylinder 
was clamped to Old Bill’s satisfaction. 

“Always set up a job like this by the 
counterbore, and not by the worn surface,”’ 
he said. ‘If you had used the bore of the 
cylinder, you would get your new bore 
out of square with the end of the cylinder, 
and the piston rod would not travel in a | 
straignt line. Now start a roughing cut, 
and let’s get the job done.” 

He was off to look at the other parts. 
He found the new piston progressing | 
nicely, but the machinist with the brasses 
seemed to be perplexed. | 

“T think that we shall have to have 
new brasses on the crankpin end,” the 
machinist said. 

Old Bill looked at them. They were 
worn badly, and he saw that they could 





Yq FLAT 









TOOLBIT AND 
CLAMP 


lif BORING BAR 
(OLD SHAFT) 


‘>. SCRAPING VALVE TO 
SURFACE PLATE FLATNESS 








SURFACE 
PLATE 


Setting up the boring bar and scraping the 
engine valve to surface-plate accuracy 


not be closed any more. But to wait fora 
pattern and castings for new ones would be 
too lon«.. 

“We will babbitt the brasses,’’ he said. | 
“Drill a number of holes up in the sides 
about 1% in. deep to hold the babbitt and 
then tin them well. Be sure that they are 
thoroughly clean before you try to tin | 
them. Heat them on a plate over the 
forge fire hot enough to melt the solder. 
Drop some acid on and rub the solder all 
over the inside with a stick. Make sure 
that you get all the spots tinned. Wipe all | 
the loose solder off with some waste while | 
the brass is still hot, and if it shows 
bright all over, you have done a good job, 
but if it shows any brass, you will have to | 
work some more.” 

The machinist seemed to think this 
more trouble than necessary, especially | 
since he was to put holes in to hold the | 
babbitt, so Old Bill went on to explain: 

“Unless we can get the babbitt united 
to the brass, we shall have trouble from 
hot boxes. The heat that is formed will | 

(Continued on page 112) 
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TRE-50 
A handsomely 
carved cabinet— 
amost efficient 5- 
tube circuit with 
Unit Tuner— 
built-in Magna- 
vox Reproducer. 
The receiver you 





z= mn 


have been wait- 
ing for; study the 


MAGNAVOX 


Receiving Sets which establish an authori- 























tative standard of excellence for the daily 
enjoyment of radio. 


ONG identified with the most efficient 
radio reproducing and amplifying equip- 
ment, Magnavox has developed its new Re- 
ceiving Sets under conditions insuring superior 
design, precision of manufacture, and a grat- 
ifyingly low cost. 


Exacting tests prove that the Magnavox Re- 
ceiver is not only extremely simple to operate 
but one whose daily performance will satisfy 
the most discriminating. 

© Magnavox Radio Receivers, Vacuum Tubes, Repro- 


ducers, Power Amplifiers, and Combination Sets are 


sold by reliable dealers everyu here. 


THE J§AGNAVOX COMPANY, Oakland, California 
New York: 350 West 31st Street 


Canadian Distributors: Perkins Electric Limited, Toronto, Montreal, Winnipeg 


San Francisco: 274 Brannan Street 


Receivin 


TRE-50 (as il 


5-tube tuned 1 


ceiver wit ca 





TRE-5 is identical wi 


¢ : e . 11 | 
encased in smaller cabinet 1 


built-in Reprodu 





Type A and Type D—Six-volt 


1 
storage Dattery 


or tubes with standard 


on 
S sets 


c 


th TRF-501 


base $5.00 
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Watch-dogs of comfort 













Columbia Hot 
Shot contains 
4, 5 or 6 cells 
in a neat wa- 
ter-proof steel 
case. 


HOOK Columbia Eveready Dry Batteries to 
your heat regulator and stop running up and 
down stairs all day to tend the fire. A thermo- 
stat will tell the batteries your rooms are too cold core 
cr too hot—then the powerful Columbia Evereadys 

will open and close the drafts: these save you 
thousands of steps. 


Columbias are an independent source of elec- 
trical energy always on the job even though all 
other power fails. In its water-proof steel case 
the Columbia Hot Shot laughs at leaky pipes, 
at dust, at dirt. Connect it with the heat regu- 
lator and say “Ha! Ha!” to cold weather and the 
coal man. Feed the furnace twice a day and let 
these powerful batteries boss the heat for you. 

Don’t just ask for. a “dry cell.” Ask for 
Columbia Eveready Dry Batteries by name and 
get 100% efficiency. Columbia Eveready Dry 
Batteries are sold by electrical, hardware and 
auto accessory shops, marine supply dealers, 
implement dealers, garages and general stores. 
Columbia Eveready Ignitors can be purchased 
equipped with Fahnestock spring clip binding 
posts at no extra cost to you. 

Manufactured and guaranteed by 
NATIONAL CARBON COMPANY, Inc. 


New York San Francisco 
Canadian National Carbon Co., Limited, Toronto, Ontario 









for 


gas engine ignition tractor ignition 
telephone and telegraph starting Fords 


doorbells 


calling Pullman porter; 
—firing blasts 


ringing burglar —lighting tents 
buzzers alarms and outbuildings 
motor boat ignition protecting bank vaults —running toys 
heat regulators f electric clocks 


. ‘ 
radio “A” 
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Old Bill Repairs an Engine 
(Continued from page 110) 


not flow out where it can get away to the 
air if it has to travel through a layer of 
seale and dirt. But if the babbitt is what | 
you might call soldered to the brass, the 
heat will travel through as though it were 
one piece of metal.”’ 

The valve next engaged his attention. 
It was progressing nicely. 

“IT want this valve scraped to the sur- 
face plate so that we can save time in fit- | 
ting the seat,’”’ Old Bill said. ‘‘If you get | 
the valve perfect before you get on theseat, | 
you can save a lot of hard work, as well 
as time, and we need time, for we can’t 
let the foundry lose more than one day. 
We shall have to hustle and re-assemble 
the engine by tomorrow noon. When you 
get the valve scraped, get the shaper 
ready to take the cylinder, and we will 


Pe STICK FOR RUBBING IN SOLDER 







SOLDER 


SHORT PIECE OF 
SHAFT FOR CORE 


pS > KEY STEEL 


Wet SPACER 


Diagram showing method of tinning the 
brasses and lining them with Babbitt metal 


plane the seat. Be sure that you have 
tools that will get in all right.” 

After having attended to some of his 
other duties Old Bill drifted around to see 
how the boring of the cylinder was getting 
along. Jack looked worried. He had 
taken two cuts through, and had got out 
all of the worn surface, but it was still 
rough. There was a chattery place, too. 

“‘T have tried ’most everything I know, 
and I can’t make the old lathe bore 
smooth,” he complained. ‘‘It seems like 
the slower I go and the finer the feed I use, 
the worse it gets!” 

“T’m not surprised,’ was Old Bill’s 
comment. ‘‘ You have neglected the first 
rule on doing smooth work. You have not 
taken up the slack.” 

“But I have,’ Jack retorted. ‘‘The 


| center is tight, and the spindle bearing is 
| tight.’ 





| 


“That may be, but there is a lot of 
spring in the bar, and you have not taken 


| that out,’’ Old Bill said. ‘‘Let’s see the 


tool you are using. Too pointed. Grind 
it off so that it will be about a quarter of 
an inch flat, and bring the oilstone with 
you.” 
Old Bill tapped the tool out so that it 
barely touched, and then turned the bar 
(Continued on page 114) 


See page 33. 
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~ Boys ! Ask Dad 
to give you the lifetime gift this Christmas 
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—a wonderful lves Electric Train 


OU boys will experience one of the 

greatest joys of your life when 
you see, on Christmas morning, a won- 
derful Ives Electric Reversing Loco- 
motive in front of the bright, realistic 
station. There it stands, waiting for its 
first run over your newly-established 
branch of the Ives Railroad System—a 
system with trackage sufficient toextend 
from New York to San Francisco, in- 
cluding branch lines all over the country. 


Think of a locomotive that is an 
exact model of the giant electric loco- 
motives used on the New York Central 
and other great American railroads! 
A locomotive that will reverse itself, 
electrically, at any position on the 
track, without being touched by hand! 
A locomotive that switches its own 
cars, shunts them into sidings, or speeds 
—with electric headlight ablaze and 
each car illuminated—around the track 
and couples automatically to the front 
of the train. 


For the first time in the history of 
American toy-making, a 
can be made to reverse, electrically, at 
will. This operation which, heretofore, 
could be accomplished only by a mech- 
anical device on the locomotive or 
track, can now be done by simply 
working an control-switch 
track. This 
and exclusive Ives re- 
versing feature was invented by prom- 
inent Westinghouse engineers and per- 
fected in the laboratories of the Ives 
Railway Shops. 


locomotive 


electric 
located away from the 


revolutionary 


Ives has the most complete railroad 
system ever devised. There is an un- 
limited variety of bridges, passenger 
and freight cars, switches, tunnels, 
stations, automatic bell signals for 
crossings, automatic block semaphores, 
etc. These are of the latest design and 
are true copies of equipment used on 
the leading railroads. 


THE IVES MANUFACTURING CORPORATION 














rT 
‘ Ave > idge . t 
197 Holland Avenue Bridgeport, Conn. | THE IVES MANUFACTURING CORP'S . 
' 197 Holland Ave., Bridgeport, Conn ' 
! I enclose 10 cents (U. S. Stamps or coin) for 6 
AECTR SS TR ' your 32-page book in full colors, showing the 4 
<y Ic ' complete line of Ives electric locomotives, { 
| freight and passenger cars, signals, et« 1 
ar — | 
; { 
Addre 1 
! 
1 City Pecans we aisteerele ; . State 
J 

















Ives Toys make happy boys 


Ask Dad to give you one of these 


wonderful! Ives Electric Reversing 
Locomotives this Christmas 
There's every conceivable acce 

. with whic h to equip a system 
Remember, there's an Ives outfit 
to suit every purse. They include 
mechanical trains for the boy of 
3 years and upward, to the most 
wonderful, complete electric sys 

tem Prices range from $1.50 to 
$50. At the best toy, department 
electrical and yd Resi stores 
Send for brilliantly illustrated 32 
page book in full colors, which 
shows the complete Ives line 


Mail this coupon for the 
Tt cs Book 


—TODAY! 
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The People’s Telephone 


The telephone knows no favorites. It does the bidding of 
the country store and of the city bank. It is found in the 
ranch house kitchen and in the drawing-room of the city 
mansion. Its wires penetrate the northern forest, stretch across 
the prairie, are tunneled under city streets. 

The telephone knows no favorites. Its service to all the 
people is of the same high standard—the Bell System standard. 
Twenty-four hours a day it carries the voices of all. For 
the benefit of all, the long-distance circuits are kept in tune. 
Numberless discoveries and improvements developed by the 
Bell System have made the telephone more useful for all the 
people. In America, all can afford the telephone, for Bell 
System service is the cheapest, as well as the best, in the world. 

The telephone knows no favorites. It is not owned in any 
one locality or by any particular group of men. It is owned 
by 350,000 stockholders, who represent a cross-section of the 
thrift of the whole country. The owners of the telephone are 
those it serves. 

In America to-day the 15,000,000 telephones of the Bell 


System contribute to the security, happiness and efficiency of 
all the people. 





AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


BELL SYSTEM 


One Policy, One System, Universal Service 








FOKDS START INSTANTLY AT ZERO 






Wonderful Invention starts Ford instantly in the coldest 
weather—users say doubles mileage—common to get 
from 40 to 44 miles per gallon—gives motor more power 
and quicker pick-up—VAN LEEUWEN of MASS. says 

: Your claims for increased mileage are correct; a big saving is 
dds as rapidly and accurately as a ; made—WORRA of IOWA say 8: The SU P = R saves three 
300 machine, yet fits the vest pocket. to seven dollars each month, puts new life into motor 


MARVELOUS DEVICE—COMPLETE COMBUSTION 














cally perfect. Easy tooperate§™ 





—not! ing toget out of order. Everyone Automatic in its action—installe sob in 10 minutes—converts 
™ who uses figures should own one. every atom S S asoline and Kerosene — er pow : - 
prevents liquic = from paueien | into the cylinders, thus 
Counts Up nett pith ore 99 fi cia a avoiding carbo io cmatios oat ot diletion.. onus. 
otal visit at all times pull o e finger cle: EVERYBODY SA “ 
jon’t carry a pocket full of pencil stubs and scra Everyone praises the SUPER—users say it performs 


paper to do your figuring. Carry a Ve-Po-Ad. miracles to a Ford—Distributors say ‘“‘everybody buys 


® money. Limited supply. Send order today. spare time or ful! time—they all pay well. A trial of the 
Reliable Adding Mach.Corp.,Dpt. 25 SUPER convinces anyone 

170 W. Washington St., Chicago, Ill. | Men Wanted Everywhere To Introduce Sent On 30 Days’ Trial 
Here’s a money maker. Everybody WEEKS SUPER CARBURETOR CO. 


wants one. Splendid profit, Write | 1304-708 Fond Du Lac Ave. Milwaukee, Wis. 
for special offer. 








Send no money. and is pleased’’—sells like hot cakes, every order. is a 
10 Days Tria Just name and ad- | RUSH order | 
dress and we will send =e $60.00 TO $150.00 PER WEEK EASY ; 
Pay postman on delivery $2.9 se it for | The SUPER is a whirl-wind seller and takes hold in a 
10 days to prove it does all we claim. If | locality like wildfire. Big money is possible because a 
not perfectly satisfied we willrefund your | trial sells itself—after that everybody talks about it 


Old Bill Repairs an Engine 
(Continued from page 112) 


a trifle. He could see a little dust coming 
off at one corner of the tool. Old Bill 
brought the tool out of the hole and 
rubbed off this corner with the oilstone. 
He repeated the performance until the 
tool scraped from one end to the other. 
Then he tapped the tool out a bit more. 
“You will take too much,” Jack cau- 


| tioned. 


Old Bill smiled. “‘ Just watch, and I will 


| tell you why,” he said. 


LD BILL started the lathe and threw 

in the feed. He was taking more than 

a scrape; he was taking about .01 in., and 
the carriage was moving pretty rapidly, 
too. Jack looked worried. He knew that 


| he had had a finer feed on. 


“If I were to use as fine a feed as you 
had,”’ Old Bill explained, ‘“‘the tool would 
be dulled before we reached the end of 
the cut, so I put on a coarse feed to be 


| sure that the tool will be about as keen at 


the end as at the beginning. That will 
insure the bore’s being the same size from 
one end to the other. I am taking a 
heavier cut than you did, so that all the 
spring and play will be taken up, and we 
won’t have to bother about the weight of 
the bar. Taking out this much puts the 
parts under some load, so that all of the 
spring and give will be alike all around the 
bore. The tool is honed so that it will 
leave a smooth and true surface. Feel it.’”’ 

Jack felt. It was smooth. He had ex- 
pected to see big feed marks, but there 
was none, and the tool was curling chips 
off without any chatter! He watched it, 
fascinated, until it went out the other end. 

‘Easy, isn’t it?’’ Old Bill asked. “‘ Now 
caliper the bore and make sure that it is 
the same size at both ends, and if it is all 
right, take it out and truck it over to the 
shaper that is all ready for it.” 

Old Bill presently came over to the 
shaper. They had the casting hung up on 
the carriage of the shaper, and were trying 
to clamp it in place. 


OU are going to too much trouble, 
boys,” he said. ‘‘Puta bolt through 


| the center, and some paper between the 
| surfaces, and that is all that you will need. 


See if the machine is level crosswise, and if 
it is, adjust the casting so that it is level 
crosswise too, and your set-up is made.”’ 

Just then the machinist who was mak- 
ing the new piston came over to get the 
size of the cylinder, and Old Bill could see 
in the distance the babbitt flying from 
the brasses being bored, and he knew that 
he would have the foundry’s engine run- 
ning in fine shape in time for tomorrow’s 
heat. It was now getting along toward 
quitting time, so he went toward his 
office with the feeling of having done a 
good day’s work. 





Coming Shop Features 


NOTHER “Old Bill” story by Mr. 
Ellis, ‘Handling Rush Repair Work 
Successfully,” is scheduled for early publi- 
cation. Other features include ‘Methods 
and Tools that Have Saved My Time,” 
by E. C. Fellows, and ‘‘How to Make the 
Most of a Drill Press,” by F. J. Wilhelm. 




















© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 33. 





December, 1924 









































December, 1924 POPULAR SCIENCE MONTHLY 


What a Big Railroad Man 
_— tows about Lionel 


any 
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This is a photograph of the marvelous Lionel Model Locomo- 
tive referred to in Mr. Byram’s letter, coupled to a long train of 
‘ Lionel Model Cars. The complete train as shown is Outfit 346. 





HAT is the statement of a man who knows the latest 
developments in railroading. 


He knows, too, that boys always want he has really got something of permanent 


LionelAutomatic trains and equipment that are true tolife and lasting interest and value. 

hcg —that not only look like real trains, but Complete Lionel “O” Gauge Model 

achievement in operate as real trains do. Railroads are priced as low as $§.75 

model railroad — a a a a and a marvelous train for Lionel “Stan- 
For 25 yez el has specialized it 9° sae 

ee a ee ; — ’ dard” Track, with illuminated coaches, at 


Starts and stops the manufacture of model electric rail- 


trains automati- $16.50. (Prices slightly higher in the Far 


roads—not mere “‘toys’’. Since 1900 Lionel = ple 
cally. Just one of ail — sea ? - West.) There are many other complete 
the many won- products have been “Standard of the outfits to suit every purse 
* 42 ” . ° e ) e > Oe sc. 
1 deste toctistic World”. Lionel has always pioneered in ‘ lerf 
re ® : y : ; as ie as au 
pare Howey the development of electric model trains. Be sure to see these wonderful trains 


in your town at department, electric, 
The only difference between Lioneland sporting goods, toy or hardware stores. 


real trains is the size. ‘ : 
Send for this Catalog 


of Accessories. 








Take father with you to see Lionel 














“ | Trains demonstrated. He will get the And don’t fail to write for your copy 
fon same thrill out of them that you Fo The ofthe wonderful 44 page Lionel Catalog 
The Lionel Bell % aan, power, the beauty, the realness of Lionel —illustrated throughout in 4 colors. It 
Le oe ° . . H 
Werning Signal Ne Trains and Accessories is enough to de- 1s Free. 
—As the train <: light anybody. 
approaches the &: B . ’ 
it ded me Si When a fellow buys a Lionel Model 
ly rings — stops YY Train, Crossing Gate, Signal Tower, 
ringing as oe oa Switch, or any of the many other realis- 
; Soueeu teost tic Lionel railroad devices he knows that 








construction 
throughout. 





The LIONEL CORPORATION 


DEPT. B 
48-52 East 21st Street New York City 


ON ELECTRIC 


MODEL RAILROAD 
w ry 
MULTIVOLT TRANSFORMERS 


kee 














Lionel “Multivolt”? Trans- 
formers. Ever-reliable power 
plants. Run all trains best. 
A type for every size train. 












ACCESSORIES 
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CELORON 























“Gee, dad, that’s a peach!” 


HRISTMAS morning — and with 

it gifts that make the radio fan’s 

heart skip a beat or two. There are 

tubes, batteries, a tuning-coil and be- 

side them a beautiful, glossy-black 

panel. The best part about the panel 
is that it is a Celoron panel. 


Dad used his old bean when he 
selected a Celoron panel. He picked 
Celoron because it is a bakelite panel 
and furnishes the insulation that deli- 
cate instruments need to give the 
best results. He knows that it doesn’t 
pay to skimp in buying a panel. 

Celoron has high dielectric strength 
and it is practically indestructible. 
You can drill, tap, saw and bore a 
Celoron panel without fear of its chip- 
ping or cracking. It is not affected by 

ris) atmospheric changes, and it never 
softens, warps or buckles. 


You can buy Celoron in black or 
mahogany finishes. These never lose 
their lustre or become discolored. 
They improve with age. 


Celoron has been tested and ap- 
proved by the U. S. Navy, the U. S. 
Signal Corps, by leading radio manu- 
facturers, and by thousands of radio 
fans all over the country. 


Ask your dealer to show you his 
assortment of Celoron bakelite panels. 


CELORON 
A Bakelite Panel 


Diamond State Fibre Company 
Bridgeport, Pa., and Chicago, IIl. 
Branches in Principal Cities 


Toronto, Canada London, England 





Send for FREE booklets 


We have prepared two interesting 
booklets, ‘‘Getting the Right Hook-up 
with Celoron”’ and ‘‘ Vulcawood—the 
New Cabinet Material,’’ which con- 
| tain many valuable suggestions for 
building and operating a radio set. 
Send for your copies, now. They are 
free. 





Diamond State Fibre Co., Bridgeport, Pa. 

Please send me without charge copies of ‘‘ Get- 
ting the Right Hook-up with Celoron”’ and 
*“*Vulcawood — the New Cabinet Material.’’ 


My radio dealer’s name is 


Name 


Address. .... 








of book for details 





See top of page 10 in front 





‘‘Buzz Boice’”’ Makes I 


Hundreds of of 
of labor are quickly 


ns that take | ] 


done witha 





“ Buzz Boice” and Jointer 





ds 


BOICE-CRANE Pony Bench Machine Bo 


Six machines at the price of one. So compact you need not build 
a workshop Saws, sands, grinds, miters, tenons, rabbets and 
many other operations with ease and accuracy. Saws 1} in. 
stock. Driven by \ or 1/3 h. p. motor attached to any light socket. 

Write for descriptive catalog of Bench Machines, Band saws 


Guarantees W. B. & J. E. BOICE—Dept. S. A. 12—TOLEDO, OHIO. 
Satisfaction ‘‘Largest Makers of small Bench Machines in the World’”’ 


t Easy To Do Hard Jobs 


of time and lots 






Gece > 
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$4 Awards Offered for Photos 
of Ingenious Tools 
EORGE A. MOHL, a reader of 


Poputar ScreENcE Montuty, de- 
scribes in the article below an interest- 
ing and ingenious instrument or tool for 
measuring irregular areas. 

If you are a mechanic, no doubt you 
have made at some time or other an 
especially useful or unusual tool or fix- 
ture to accomplish work that could not 
be done so easily with your regular 
tools. The chances are there was 
nothing on the market you could buy 
to serve the purpose of the tool you 
made, and, although it may have given 
service only on a few occasions, it 
probably paid for itself many times. 

If you have made such a tool, send a 
clear photograph of it, with a brief 
description of its construction and 
purpose, to the Editor, Better Shop 
Methods Department, Poputar Sci- 
ENCE Montniy, 250 Fourth Avenue, 
New York. For each photograph 
available for publication, PopuLar 
Science Montu ty will pay $4. 











_ Homemade Planimeter Measures 


| 
| 


Areas of Irregular Figures 


pe the average engineer or drafts- 
man, I was without a planimeter for 
measuring the area of irregular figures 
such as on indicator cards, ground lay- 
outs, and engineering drawings. 

““Why can’t I make one?” I asked my- 
self. 

The homemade planimeter illustrated 
was the result. It cost very little except 
the time and labor in making it, and yet 











ne 





aaron 








As the tracing arm follows the outline, the mov- 
able wheel automatically indicates the area 


it gives results correct to within one per 
cent of the exact area. 

The instrument is made mostly of 
wood. The measuring rod, however, is 
a thermometer tube with graduations 
spaced 14 in. apart. Upon this rod a 
steel roller revolves and slides freely. 

In use, one arm is pivoted to the 
drawing-board and the other arm is used 
to trace the outline of the figure that is to 
be measured. When the tracing point 
has passed around the outline, the roller 
gives a correct reading in square inches. 

GEORGE A. MOHL, Buffalo, N. Y. 

HE Editor of the Better Shop Meth- 

ods Department will be glad to 
hear from any readers who are inter- 
ested in making a planimeter of this 
type and who would like to obtain work- 
ing details and a full description. 
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What greater gilt ? 


Joy for the holidays—for all the year.. Joy for 
the fellow who gets the gift—and for the fam- 
ily. Give it all—give a Table-Talker. 


You're sure of its tone. Sure that it will always 
be loud yet pleasant, because its horn is 
matched to the unit. It reproduces every word, 
every note with vivid clarity —it makes the 
") of radio real! 


h r andes 


Superior . ( | iia The name [oC a 


‘or Tor ? : i ae 

: eadset 

bea \¥ 410. | to know in Radio . 
a = 50¢ extra west ; av y Wp a a) 
TI OF ie Becton pynighted by CE 
a oe" 2 ee adse 


15. 1 Canada 
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THERE’S no gift like a watch, nothing used 
so much, consulted so often, carried so long. 


The New Yankee 


$1.75 


Dependable, as always, but 

with many new features of 

grace and beauty. With Radio- 
lite dial, $2.75. 





$& .50 
Waterbury *5 
A jeweled watch for $5.50. 
12-size; nickel case. Combines 
stamina with style. With “‘sil- 
ver” luminous dial, $6.50. 





Reliance Gold-Filled 
3] ] 


The 7-jewel thin model Re- 
liance in a green or white 14-kt 
] > 


ZOlid- 


} ae } 
We | RS ee 
nied Case. 






















Practical, Desirable 
CHRISTMAS GiFTS! 


] 
Quickly Assembled Fixture for 


no great accuracy was required, I used the 


Turning Balls 


N TURNING balls on the ends of a 
number of small shafts recently, where 





fixture illustrated. 

Into 2 pieces of 14 by 3 by 3 in. angle | 
iron a %-in. hole was drilled and reamed | 
the exact height of the lathe centers. Then 
the pieces were bolted to the toolpost 
holder. | 

A piece of 1-in. cold-rolled steel 9 in. 
long was turned down to % in. in diam- 


a “" . 
pe ra) “*¥yx16 TAPPED HOLE 








% HOLE teu PRAG MACHINE = 
| gS COLLARS | 
NUTS»  ,- /\\ . 
HANDLE ~~ — rs \ \ | 
Sues a *~-BORING 
i ; =. BAR 
IRON cig et \ 
Cx ¥ LY ~ SHAFT -, 
soo a Se 
oO L" WASHER = = 
GROOVE-- 


When properly set up, this device turns 
ball ends on rods with fair accuracy 


eter for 8 in. The %-in. end was threaded | 
for about 2 in. to take two %-in. jam 
nuts. 

A %-in. hole was drilled through the 
l-in. end of this piece to take a round | 
boring bar. At right angles to this hole a | 
hole was drilled for a 3-in. setscrew. 
Another 3¢-in. hole was drilled through | 
the threaded end to take a handle. 

Several %-in. milling-machine collars | 
were slipped on the shaft between the| 
angle plates to act as spacers, and the} 
angle irons were bolted to the toolpost 
holder. The two nuts then were tightened. 

A groove was first turned in each of the 
shafts to the required depth. Then the 
ball ends were turned to the proper radius 
with the special fixture. 

The adjustment for the radius is ob- 
tained by raising or lowering the boring 
bar or toolbit. When once the tool is} 
properly set, turning the handle is all that | 
is necessary to machine a ball.—J.A. 











Tool for Removing Insulation | 
Made from Hacksaw Blade | 


N OLD machine hacksaw blade may 
be made into a time-saving tool for | 
stripping insulation from wires. 

Cut the blade to a length of about 10 in., 
making the cuts at an angle of 15 or 20| 
degrees, as shown. | 
Then grind off the | 
teeth. Heat the 
ends and_ bend 
them up for about 
3¢in. When cool, 


HOLES MAY BE 
USED 













. Gerstner TOOL CHESTS 
NG \ are ideal. Get our cat 
| QS | alog and select your own. 





A postal brings it. 


H. GERSTNER & SONS 
512 Columbia St., Dayton, Ohio 


Easyto Draw Cartoons 


















” 
@ x “WONDER” COLD PIPE, 
When Shown in the RIGHT WAY =) =, TUBING & BAR BENDERS 
os ee 
Some of the cleverest cartoonists and comic artists — : aid 
learned how_to draw in their spare time by following a us a HAND and MOTOR OPERATED 
Cartoonist Evans’ Simple and Easy to Learn Method = pe eo 14 Sizes of Machines 
and are now MAKING GOOD MONEY. Send one of JRC aS \ What it Seats te bend pipe our 
your dr gs, and let Mr. Evans see if you have ability v/ . - \ so Toss b ceeee: 4’" pipe 26 cents 
and receive the Portfolio of Cartoons and full details f \ \ gt As a jOsd 2"’ pipe 10 cents 6’’ pipe 60 cents 
about the course. It is not expensive. ~ i us 8" pipe $1.00 
THE W. L. EVANS SCHOOL OF CARTOONING | Jo SOU Sentorcatuorue, 
825 Leader Building Cleveland, Ohio 51 Pearl St. Boston, Mass. 











= = os ») grind a blunt cut- 
' ‘ ting edge on each 


X i] of the upturned 


edges, with the 


) 4 9 | bevel on the out- 














| ” side. 

PROX 

—— Next, heat the 
For stripping insu- blade in the mid- 


lation speedily die and bend to- 

gether until the 

cutting edges touch; then restore the 

temper to the tool. This tool may be left 

with straight cutting edges or holes may 
be cut in the sharp edges.—S. W. B. 
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Imagine the fun 
of building a 
Pontoon Crane 
—that works like a big one! 


2 


OULDN’T it be fun to be able to build a real Pontoon Crane? You can, right now if 
vou have a Meccano Outfit. Think of the fun of making it all yourself and then having 
it work for scl gy Sige a load and swinging it just like the real crane in the picture above 

And your fun never ends, for with these s se eerie you can build Signal Towers, Bridges, Auto- 


mobiles—anything you c can think of. You'll be the leader of all the boys. 


There’s no need to study with eal book filled with pictures showing just how the 
models are put together, comes with PIE ee 




















~ ay Prices of Meccano Outfits 
vour Outfit. ‘ | 
¢ Bs Vo. 0 ] i f fU n j $1.00 
: , ; b 
Meccano parts are real engineering parts in ik No. 0 (Instru for 70 » 2.00 
miniature—gears, pulleys, couplings, girders, i - rx adie Pe Ee es ANWR a 
a LV ¢ y [ ! n PP. ees ‘ 5.00 
plates, etc., and they are so strongly and \ > i Bn cts for 163 1 2M) 
accurately made that they all fit together A 3 Unstruct for 207 1 00 
. 9 . ry: . Z . } , 
just exactly right. That’s why it’s dead easy nd up to $45.0 
to build with Meccano but you must have cS Ti ul 
the genuine Meccano. No Rs ss oe - a 
other toy can do the same Aaah Book Sent FREE-~—-~> 5 For sale by most department 
—no other toy is just as po Fill i 1p . stores, toy, hardware and 
good. Every Outfit is com- ys ur chums ai d we W send you a solute free the M . sporting goods deale If : 
plete—there is nothing fur- J Fells all about the joys of “Me and many your dealer cant sup- ¢ 
sale oe thet 58 shown rere are 22 pages ires. Send for piv vo we will fill ¢ 
ther to buy—the fun begins | | MECCANO COMPANY, INC., DIVISION K-2, ELIZABETH, NJ you seit dilaak, / 
at once and never ends. In C Ld., 4 orne St., Toronto oka 5 egriataasiey” 
DEIR a ci aetirata een shen anion ss seein Snipa ei a ceipt of price. ¢ 
7 
#7  MECCANO 
7 COMPANY, Inc. 
ys Div. K-2, 
Elizabeth, N. J. 
of attach 1 n 
Engineering for Boys Yf and address and 1 
penn PORT ANT NOTICE 7 f three ! cl 
Not all construction toys are Meccano. . — a . . P ine? please send 
Meccano is the original Steel Construction Toy, Ty ea nimi ss ic Dashatian “a vour Mec a 
has the greatest variety of parts and builds the eG > cial : by 
most models. Insist on the genuine Meccano. ¢ 












This label is on every box. 











Fi, 
A ity ie ace el saih passtariarets 
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SANDS 
LEVELS 


Prices Greatly Reduced 

















Increased production has effected sav- 
ings In manufacturing costs that we are 
passing along to the craftsmen who 
use levels, 


Every workman can now 
enjoy the convenience and 
accuracy of a_ genuine 
Sand’s Aluminum Level. 
Once realize the light- 
ness, permanent 



















dependable accuracy 
and convenience of 
the Sand’s Alumi- 


24" num models and 
6 Glass you'll never use 
Aluunineme any other. 

9 
$5.50 Sand’s 
26" 6 Glass Levels 
Aluminum Have Made 

Good on 
$5.75 the Job 
Over 
28" 6 Glass \ 29 
Aluminum $6.25 Voars. 


\ “4 Z re 
30" 6 Glass Aluminum Z \ 
$6.50 ; 


All are genuine Sand’s 
Levels with 4 plumbs, 
2 levels, protecting lenses, 
crowned spirit tubes, black 
enamel bubble markings and 
built-in accuracy. 


_ . 
Carpenters’ Pine Levels 
Every piece of wood used for a 
Sand’s Level is air dried six 













monthsor more. All levels 

are hand finished and 

No. tested. Three coats of 
: durable, weather- 

678 proof paint 
Illustrated rovide a 


24", 26’, 28", 30" 
2 Glass, $1.35 
» No. 677—2 Glass, 
= 12" to 20", $1.25 
™, No. 679—2 Glass, 
NN 24" to 30" 

NN Brass ends and brass 


lasting 
finish. 











118-BB “ 


top plate with 
(Illustrated) SN view hole 
aie “ee $s XS NS © hand gripe. 
und, and with N 
brass end plates 
18" to 24" - - 


26" to 30" - - 


No. 118—Same as above, 
plain. 

18" to 24" - $2.25 26"to30" - $2.50 

At Good Hardware Stores Everywhere, 


or sent direct upon receipt of price 
and your dealer’s name and address 


SANDS LEVEL 
& TOOL CO. 


5849 Fischer Ave., Detroit, Mich. 


© 











Lathe Faceplate Converted into 
a Four-Jaw Chuck 


O MAKE a common lathe faceplate 
more useful and to save the expense 
of a scroll chuck when there is not suffi- 
cient work to be done to warrant purchas- 
ing one, it is possible with very little ex- 
pense and a small amount of labor to turn 
a regular faceplate into a jaw chuck. 
Four short pieces of angle are required. 
The size and thickness depend upon the 





made 
from angle 
steel are 
bolted in the 
slots of an 
ordinary 
faceplate 


Jaws 





CENTERING BOLTS 





size of the faceplate. For an 8-in. plate 
a 134 by 134 by 1% in. angle, cut 1 in. 
wider than the slots in the faceplate, 
should be heavy enough. 


The angle is machined on one side to fit | 


| snugly into the faceplate slots. A counter- 
| sunk hole is drilled into the machined leg 
| of each piece to receive the bolt for fasten- 
| ing the jaw to the faceplate, and a 5-in. 
hole is drilled and tapped in the other leg 
for the centering bolt.—F. C. 





How to Cut Gage Glasses and 
Other Glassware 


LASS tubes, such as gage glasses, 
bottles, and other glassware, can be 
cut in a number of different ways. The 
strength of glass lies chiefly in its outside 
coat; even to scratch this coat lowers its 
| strength. One of the simplest methods 
of causing a tube to break at a defined 
place, therefore, is to file it where the 
break is desired, using a saturated solu- 
tion of turpentine and camphor as a 
lubricant. 

To make the cutting solution for glass, 
pour the turpentine in a vessel and 
dissolve camphor in it until the solution 
is saturated, or has taken up as much as 
it will hold. 

Another method is to wrap absorbent 
paper about the glass, allowing a space of 
14 to 3/16 in. where it is desired to cut. 
Mark this point with a file and using a 
very small, hot flame from an acetylene 

| torch or similar heater, heat the exposed 
portion, at the same time moistening the 
paper with water. During this operation 
the tube should be supported in such a 
manner that it can be revolved during 
heating and both ends protected when the 
fracture takes place. 

The same result may be accomplished 
| by protecting the tube on one side of the 
| proposed fracture with asbestos tape, 

filing a groove and using a small wire 
pent to the circumference of the tube, 
with a projecting end fora handle. Heat 
this wire red hot, place it on the file mark 
| and revolve it around in the tube to obtain 
| equal heating, and then plunge the tube 
in cold water. 

Sharp edges remaining on the tube may 

| be ground off, or a paste of emery powder 
and water may be spread on a smooth 
| iron plate or a piece of glass and the tube 
rubbed on this surface.—E. J. MORRISSEY. 


L 
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Tobacco that says 
‘Merry Christmas” 
to pipe-Smokers 


Each year a number of Edgeworth Club 


| members make a practice of distributing 


their favorite tobacco among friends as a 
Christmas remembrance. In some cases 
Edgeworth happens to be the recipient’s 
“‘steady”’ tobacco. In other cases the gift 
serves as an introduction to Edgeworth 
in fact, we know of instances where it has 
created a_rab- 
id member of 
the Edgeworth 
Club. 
To supply the 
gift spirit to 
Edgeworth at 
Christmas time 
the makers have 
provided appro- 
priate wrap- 
pings for the 
16-ounce glass 
humidor jar 
and the 8 - 
ounce tin. 
Each contains 
Edgeworth 
Ready- 
Each is packed in a good- 












Rubbed. 
looking decorated gift carton printed in 


colors. Prices—$1.65 for the 16-ounce 
jar. The 8-ounce tins are 75c each. 
Please ask your tobacco dealer for the 
Edgeworth Christmas packages. If he 
will not supply you, we gladly offer the 
following service to you: 

Send us $1.65 for each 16-ounce jar, and 
75¢e for each 8-ounce tin to be shipped, 
also a list of the names and addresses of 
those you wish to remember, together 
with your personal greeting card for each 
friend. : 

We will gladly attend to sending the 
Christmas Edgeworth to your friends, all 
delivery charges prepaid. 


For yourself —it’s just possible that 


| you are not personally acquainted with 


Edgeworth. If that is so, send your name 
and address to Larus & Brother Company. 
We shall be glad to send you free samples 
—generous helpings both of Edgeworth 
Plug Slice and Edgeworth Ready-Rubbed. 

Smoke a few pipefuls and judge for 
yourself whether or not you wish to be- 
come a permanent member of the Edge- 
worth Club. 

Edgeworth is sold in various sizes to 
suit the needs and means of all purchasers. 
Both Edgeworth Plug Slice and Edge- 
worth Ready-Rubbed are packed in small, 
pocket-sized packages, in handsome 
humidors holding a pound, and also in 
several handy in-between sizes. 

For the free samples, kindly address 
Larus & Brother Company, 59 South 21st 
Street, Richmond, Va. If you will also in- 
clude the name and address of your 
regular tobacco dealer, your courtesy will 
be appreciated. 

To Retail Tobacco Merchants: If your 
jobber cannot supply you with Edge- 
worth, Larus & Brother Company will 
gladly send you prepaid by parcel post a 
one or two dozen carton of any size of 
Edgeworth Plug Slice or Edgeworth 
Ready-Rubbed for the same price you 
would pay the jobber. 
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Steam and Water 
cannot pass 


But the moment that steam fills the 
radiator and enters the valve cham- 
ber, this wonderful little float expands 
from the heat and closes off the out- 
let by thrusting a pin up into the vent- 
hole, holding it tight shut as long as 
Steam is present. Water, very likely to be 
present in steam pipes, lifts the float up 
until the vent is closed by the pin. With 
AIRID on guard, there is no chance for 
the radiator to spout like a geyser. An 
ingenious syphon pipe returns all water 
to the radiator. 









Clever contrivance costs $1.60— 
can be installed by anyone 


REMARKABLE mechanical device is now being made 

to get full heat from steam radiators. The secret of it 
lies in its ability to distinguish between air and steam, or 
air and water, and to keep the radiator constantly free 
from air without permitting the escape of the other two 
elements. Hence the name AIRID, because it rids the 
radiator of cold air. 

The Institute of Thermal Research in Buffalo, N.Y., worked for 
many years to perfect AIRID. They knew that it must not hiss with 
escaping steam, nor drip water. They knew that it had to be abso- 
lutely automatic and permanently adjusted so that no one could tamper 
with it. 

Rids radiator of cold air 


Steam, on coming into a radiator, pyshes air ahead of it. Unless this 
air can escape, it forms a barrier beyond which the steam cannot 
penetrate. Thus it is possible for as much as half the radiator to be 
literally “choked” with cold air. No wonder steam radiators, equipped 
with old style air valves, won't get hot! 

AIRID rids the radiator of this cold air. Inside of AIRID’S nickel- 
plated case, is a little float which may be said to contain the brains. 
Cold air, propelled by the steam, passes around this float and out 
through a vent-hole in the top of the valve. 


SEND COUPON—attach AIRID yourself 


Anyone can make a cold radiator 
hot by using the coupon below. 
AIRID can be installed by hand in 
two minutes without tools. Just 
unscrew the old valve, after turn- 
ing off the steam, and insert AIRID 
into the same hole, screwing it tignt. 


Then turn on the steam, and 
watch AIRID work. The difference 


will surprise you. Your radiator becomes hot almost 
immediately. And the total cost is only $1.60. 


Made and guaranteed by 


AMERICAN RADIATOR COMPANY 





Year after year, AIRID will go 
>} on making your radiator hot. It 
' saves the cost of extra fuel that 
you might otherwise burn in try- 
ing to force the fire for more 
steam pressure. It saves bills for 
re-decorating made necessary by 
escaping steam and dripping 
water. It saves the wear and 
tear on nerves, caused by hiss- 
ing andsputtering, 





Rs sas 


\ 


7 
Send this coupon ~~ 





Sold at all heating and plumbing shops 


with $1.60— ~~ 
TODAY 7 kapiator 


COMPANY 
Ps ope cialties Dept. 
we 1807 Elmwood Ave, 
Ps Buffalo, N.Y. 
wat Iam enclosing $1.60 for an 
Wa AIRID Air Valve to make my 
gt coldest radiator Aot. 
ya 


“a Name____-_ 


AIR-VALVES a Adin a _ oo 
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Heating experts discover how 
to make cold radiators HOT 


<3 eee Oe ef 





RADIO 
PLIERS 


Insure Perfect Connections 








HIS 


SECC. 


forged 
polished, will 
terminals 


Wire and 


T Plier, drop 
full 

form accurately the 

loops Radio 

Bus-bar. 


or on 
One Jaw, as shown in illus- 
is of double barrel con- 
struction having two diameters 
forming loops to slip over 
and 8-32 screws. 

It is also equipped with wire 

CuLter. 


© 


Radio Socket 
Wrench No. 


For use on Radio and Electrical assembly 


S' ts f handle and five interchange- 


Hex Nuts, sizes 1/4", 5/16", '1/32", 3/3", 
and one for Knurled Nuts. 


, , t 


Write for leaflet on Wort! 
While Tools | lio v 


PEXTO TOOLS are carried by practically all 


progressive dealers. 


The Peck. Stow & Wilcox Co. 
Southin¢gton.Conn.USA. 
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Drilling Long Holes through 
Rods and Small Stock 


N DRILLING holes through stock of 

small diameter, I find the method of 

drilling from both ends saves much time. 

To do this on the drill press, a short bolt 

is ground to a 

point and fastened 

to the drill-press 

table. A center 

punch held in the 

drill chuck is used 

to bring the spin- 

dle in line with 
this point. 

After the pieces 

nc have been centered 

on both ends, they 

are drilled halfway 

through and then 





turned over and 
drilled from the 
How work 1S cen ot her end. The 


tered before drilling 


piece rests on the 
lower center and is held with a wrench 
or small lathe dog. The same method is 
also used in drilling on a_ lathe. 
F. J. WILHELM, Cincinnati, Ohio. 


Wire Rack Keeps Blueprints 
Flat and Accessible 


N CONSTRUCTION jobs where fre- 

quent reference to drawings is neces- 
sary, it is awkward to handle the blue- 
prints if they are kept rolled up, as is the 
usual custom. They also are torn or mis- 
placed easily. One contractor has found 
the simple arrangement shown below to 





ages 
ILUNARROW WOOD 


THICK 


4 


Any blueprint in the set may be pulled 
out for reference or removed entirely 


be of great value as a time-saver and in 
keeping the prints in good condition. 
Wire is used to form a rack by stretch- 
ing it across the workroom as shown. 
Each print is nailed between two thin, 
narrow strips of wood. By means of wire 
hooks attached to the wooden strips, the 
prints are hung over the wires. Instead of 
the slats, patent clothespins may be used. 
S. H. SAMUELS, Oakland, Calif. 


Keeping Track of Small Drills 
in the Toolcrib 


HANDY drill 

block for the 
toolerib, which 
makes it easy to 
keep account of 
the drills, can be 
made from a hard- 
wood block. It is | 
turned as shown TL aaa 
and drilled to receive the various drills. 
Opposite each drill hole is placed a small 
nail or hook for the workman’s tool check. 
This drill block saves both time and drills. 
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Clear, distinct, complete. 


Blurred, indistinct, hazy 


Clearness 


VS. 


Indistinctness 


HERE is no reason why the wonderful 

music now being broadcast should not 
come to you clear, distinct, and mellow— 
instead of blurred, indistinct, or crude. 

N & K gives you a means of hearing broad- 
cast music and speeches just as the musician 
and speaker deliver them. Nothing is lost. 
Every tone, high and low, is clear and natural. 


The Reason for This New Clearness 


In N & K Imported Phones, Loudspeaker, and 
Phonograph Unit practically every detail of dia 
phragm, sound chamber, proportions, magnet con- 
struction and winding is original and different 
Everywhere has tradition been broken away from. 

That is why N & K Phones are clearer, richer 
toned, more comfortable than head sets designed 
when radio meant only the sputter of a spark. 

That is why the N & K Loudspeaker is different 
in shape, appearance and acoustic construction, and 
is made of a new material, burtex, which eliminates 
counter vibrations. 

That is why the N & K Phonograph Unit, at- 
tached to any good phonograph, makes a loud- 
speaker of highest type. 

N & K products are sold everywhere on a strictly 
money-back guarantee of satisfaction. If your 
regular radio dealer is not now carrying the N & K 
line, write us for the name of nearby N & K dealer 

Three Fascinating Folders 

“The Phones the Fans Are All Talking 
About.”’ 

‘The Loudspeaker You Have Waited For.” 

“ How to Use Your Phonograph as a Clear, 
Rich-toned Radio Loudspeaker." 

Send a postcard for the folder you a 
ested in. 

TH. GOLDSCHMIDT CORPORATION 
Dept. C 12,15 William St., New York 
41 Common St., Montreal, P. Q. 


> most inter- 


© 


Loup SPEAKER 
TYPE W 
N & K Imported Loudspeaker, 
Type W. Itsclear rich tone goes to 
every part of the room not just in 


one single direction. Economical 
of space. Artistic in appearance. 


Choiceof colors, 14in. high. $27.50 





See page 33. 
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ee 
Say 


900 TOYS FOR 


oe with powerful 
electric motor 


Steam shovel made 
from New Erector 


Walking beam engine 
made from New Erector 


Pile driver made 
from New Erector 





New features of the 1924 New Erector 
Curved Girders, Steam Shovel, Dredging 
Bucket, Steam Boiler, Smoke Stack, Car 
Trucks, Cab Top, Engine Wheels, Wagon 
Wheels, Propellers, Reflector, Mitre Gears, 
| Large Gears, Crown Gears, Pulleys, Worm 

‘\ Gears, Drum, Eccentric Cranks, Flanged 
7 }} Wheels, Gear Box, Couplings, Signal Arm, 
Eccentric Axle, Chain, Large Steel Plates, 
4 Turret, Large Base Plates, etc. 





December, 1924 POPULAR SCIENCE MONTHLY 


She greatest thrill you ever had! 


x. HE NEW 
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| i, goed Erector has many new features 
this year. Some of them are a 
steam shovel that digs sand and dumps 
its contents, a dredge bucket or clam 
digger; coal loader that unloads a car 
and loads it in a truck, boilers, to make 
models of steam engines and curved 
girders to make round models as well 
as rectangular ones. These poets are 
all additions to the standard Erector 
parts known for years, including the 
sturdy square girder which can only be 
built w:th Erector and the powerful 
Erector electric motor to run models. 


‘*Five hundred toys in one’”’ 
OU never saw a construction toy 
like the New Erector. It is brand- 

new this year—the latest model with 

hundreds of new parts. I expect to see 
some wonderful results this year from 
the things boys have made _ with 

Erector. 

Erector is made of steel with most 
parts nickel-plated and coated with 
lacquer baked on by electricity to pre- 
vent rusting. 

Sit right down now and send the 
coupon on the bottom of the page so I 
can tell you about this wonderful New 
Erector. And don’t fail to put the New 
Gilbert Erector at the head of your 
Christmas list this year. 


Your friend, 




















A. C. GILBERT COMPANY 
342 Blatchley Ave., New Haven, Conn 





Enclosed please find 25c. for the 146 pag 
$1.00) describing the hundreds 
sible by New Erector, the W 





Name 


Address 
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Upright 
engine 
made from 
New Erector 











See page 33. 
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16 x 8’ South Bend Quick Change Gear Lathe 
Price, $498.00 


11” x 314’ 
Complete with D. C. Motor, $355.50 


Bench Lathe Unit 


© SOUTH BEND [ATHES 
31,000 IN USE — 








—— 


—— 
EASY PAYMENT PLAN 


Our Easy Payment Plan al- 
lows you to install a South-Bend 
Lathe in your shop, by making 
one payment with the order; 
the balance tobe paid month by 
month, the amount depending 
upon the size of the Lathe. 

South Bend Lathes are 
made in all sizes from 9” to 24” 
swing, and bed lengths from 
2'4' to 16 

Write today for Catalog 
No. 82 which describes our 
Easy Payment Plan. Men- 
tion size lathe desired. 


South Bend Lathe Works 
575 East Madison Street 
SOUTH BEND. IND., U.S. A. 
a Pw 




















$25.00 in PRIZE 





$7 






cal 4 f 


Other 


N« 
Nx 
N« 
Nx 
If you 
encios 
you ar 


- 





grade tool 


jobs, in 


No 


3004 East 87th Street 


Kit of 


Twenty High Grade Tools! 


W ATCH Dad's eyes gleam when be opens it 
Ct i 


ning. A welcome, practi- 
tforany man! Twenty glistening, high 
, enough for most repairs and odd 
a handy canvascase. This kit ismade 
world’s largest producers of tool kits. 
y priced at $7.00. Carton is wrapped 
y holiday paper. 


popular Tool Kits, all of Vichek 
guaranteed quality: 
900 Mechanician Kit $20.00 
». 902 Motorist Kit .......... 15.00 
» 903 Garage Kit...... 11.00 


» 908 Taxi Kit oa : 4.00 
Little Roadster Kit 3.00 
r dealer hasn't them tell us his name, 
ing correct amount and we will see that 


e supplied. 


», 909 


he Vichek Tool Company 


Cleveland, Ohio 


| VLCHEK TOOLS 
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See top of rage 10 in front 
of book for details. 





Home Protection 


with an 


ASTRA 
Automatic 


will cost little 







N gun in 
better able to 
are able to 
guns at 


Nearly every man w 
t he feel 

fam 
Genu 
+ 








special prices because we bought be- 


fore recent tariff raises became effective. Really fine guns, 
beautifully finished, hard hitting. Use standard ammu 
nition. Order direct from U.S. importers. 


$7.75 25 cal., 7 shot ASTRA, C.0.Q. Automatic. 
8.95 25 Cal, 7 shot ASTRA, Automatic 
9.95 25 cal., 7 shot ASTRA,, triple safety. 
10.95 32 caL, 10 shot ASTRA, extra magazine, 


$16.95 “The Plainsman” Revolver 










32-20 and 38 long cali- 
bre; except for difference 
in calibre, the same gun 
in weight, size and appear- 
ance. A regular he-gun, best 
blued steel, fully guaranteed, 


uses standard revolver ammunition. Only 
$16.95. 
Write for firearms catalogue. We guar- 


antee perfect workmanship and material; 
every gun brand new; of drop forged steel throughout. 
Before buying any gun insist on this guarantee. Send 
ho money unless you wish. Pay postman on delivery 
plus postage. Money cheerfully refunded if not fully 
satisfied. ACT NOW to get these SPECIAL LOW 
PRICES. WRITE TODAY. 


CALIFORNIA TRADING COMPANY 
Dept. 112 747 Warehouse St., Los Angeles, Cal. 





Spacing Rod Simplifies Work 
of Drilling Die Cores 
IE-MAKERS well know that drilling 


out the core of a die is a tedious oper- | 


ation. Unless the holes are drilled close 
together, the core will not come out 
easily. In drilling these small holes it is a 


common occurrence to have the drill run 
into the hole next to it, sometimes break- 
ing the drill or leaving the hole partly 
drilled. 

A simple kink | 
have been using 
for a number of 
years overcomes 
this difficulty and 
allows the holes to 
be drilled closely 
together. Take a 
piece of steel the 
size of the drill and 
bend it as shown 
so that the short end will drop into the 
first hole when the long end is in the 
second hole. 

To start with, drill the first two holes in 
the usual way, and after that use the bent 
rod. The long pin prevents the drill from 
running into the hole next to it. When 
the drilling is done in this way, the core 
may be removed easily by tapping it with 
a hammer.-—CHARLES KUGLER, Phila- 
delphia, Pa. 





Drilling a die 





Spring Winding Lathe Tool 


HIS spring 

winder is 
easily made and 
does not take up 
much room in a 
toolchest. it is 
simply a piece of 
flat steel with a V- 
shaped cut in one 





end and a 1-in. 
plug fastened as Winding a spring 
shown at right. 

The plug is provided with a_ hole 


through which the wire is threaded and 
another hole is drilled for the same 
purpose at an angle near the handle. The 
wooden handle may be borrowed from a 
file that is not in use. 





Protecting Hose Lines 


FIRE hose used in a manufacturing 
plant for washing certain material 
from a pit was abraded by the edge of a 
manhole through which it had to be 
passed. This wear 







FIRE HOSE was obviated by 
slipping a section 
of automobile tire 

PIECE OF 


about 18 in. long 
over the hose at 
the point where it 
passed over the 
manhole edge. 

The same idea 
may be used for 
a lawn or garden hose by placing a piece 
of bicycle tire at the point where the 
hose passes around a corner of the house 
or over a wall or window-sill.—S. B. 


AUTO TIRE) 


Prevents abrasion 


A SHOP talk on Grinding Methods, by 
H. L. Wheeler, will appear in an early 


issue. 


See page 33. 
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REGISTERED TRADE MARK 


Howto bea 
Boy Chemist 


How to Start Your Own Chemistry Club 
and Work Wonderful Experiments with Your 
Own Chemical Laboratory 


2 <p 


HEMICAL experimenting is the most fascinating fun you 

ever had. You can perform hundreds of interesting and 
practical chemical experiments that will show you how chemistry 
is solving the problems of science. You can test the things you 
eat, wear and use; make dyes, inks, soaps and other useful things; 
and also do lots of wonderful chemical tricks that will astonish 
your friends. You can have a lot of fun doing all this, and at the 
same time secure reliable and helpful knowledge of the most in- 
teresting science there is today—the Science of Chemistry! 

You can do it all with a CHEMCRAFT outfit. You can join the Chemcraft 
Chemist Club, too, and be the Chief Chemist of your own Local Cha 
other boys into your Club. You can have great times experimentin 
boy in the picture. You will also get the Club Magazine and can exchange 5 
and experiments with Club members everywhere. : CREMCR == lb fit is 
your introduction to the wonders of chemistry—it mal 1 Boy Chemist! 


Five Fine GIEKCRAFD Outfits 


No. 0-75c, No. 1-$1.50, No. 2-$2.50, No. 3-$5.00, No.4-$10.00 


No. 3 Outfit shown below. 





(West of Denver, Colo., and outside the United States, these prices are 10% higher.) 


Fach outfit is a complete chemical laboratory for boys, and 
contains an assortment of harmless, non-poisonous and not 






explosive chemicals, all necessary apperats s and a Manual of 
Instruction. Liberal quantities of all chemicals are provided so 
each experiment and trick can be repented many times. CHEM- 
CRAFT is the original, most complete and most reliable chem- 
ical outfit; originated by chemists, used in schools and college 
and endorsed by teachers and professors. 





Look cf if CHI MCRAF r iny store where good toys 
are s Be name on the box. If 
Raat oerehe u you want, we will send one from the 

# iactory, postpaid, upon receipt of price as above. 








THE PORTER CHEMICAL COMPANY 
Porter Products Put Science at Your Service. 
127 Washington St., Hagerstown, Md. 


; en 255 5 = be 
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: TELL, I guess she’s 
W Bronson, as! 

} ful examination of a pec 

r which y on the work-benc 

hand me that cap, Pete, on 

N I'll bet she'll work fine now: 

a confident shake of his heaa. 





apparatus. 

“Gosh,” exclaimed Pet 
eration, “we've been fooli 
enough. 1 only hope it wor k 
will, Let’s go out m the back 
what it will do.” 
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His pal, Pete Seihaesaen, passed the cap 
the bench and Bob screwed it on 


he w ate hed the op- 
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across 
the end of t 





the old thing long 
like you think it 
lot now and see 
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“Not tonight,’ objecte od Bob, ‘ 
We might break it. We'll h 
tion tomorrow afternoon, out he 
Be sure to come around.” 


nve 


“All right,” agreed- Pete. “| 
three o'clock. Have to ¢ 


After Pete’s departure 
rk-bench, put his thir Pe 
newly completed invention und 
upstairs te his roon A j 
Nappy boy. After carefully 


5 th . :; iV Didi 
in the closet, he indressed and 
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at the door half an tr later 
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a | 
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Please send me the r 
Bob Bronson. 





Name 


Address 










PORTER CHEMICAL COMPANY, 
127 Washington St., 


Hagerstown, Md. 
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You Need This 
All-Purpose 
Wrench 








Here’s one tool that every man who 
es th ings ough t to have inh 
t ‘round the house, 


‘ 


is pt rsonal 
as necessar\ 


: - } -} 1 
car, or farm as scissors to a barber. 


TRIMO. Its 


Be sure vou get a 


s-veral superior features of design, in- 
dicated in the above illustration, art 
your assurance that it will tackle the 
toug 1est jobs and do them better and 
easier than any other wrench. And it’s 
by far the cheapest wrench you can 
buy in the long run because insert jaw 
as we ll as all other parts are re placeabk 
when worn and can be obtained at 
small cost at any hardware store. 
The pipe wrench approved by the 
Popular Science Institute of Standards 
—a wrench that you'll “3 proud to 
own. Your dealer has i 1 all sizes. 


Insist on TRIMO. 


Trimont Mfg. Co. 


Roxbury, Mass. 
© 734° 


TRIMO 
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Timing an Auto Ignition System 


“GNITION | timing 
and engine timing, 
as mentioned last 

month, are two distinct 
operations. Ignition timing refers to the 
proper setting of the contact-breaker 
arrangement (commutator or timer in 
the case of the Ford), while engine timing, 
which was discussed last month, refers to 
the opening and closing of the valves. 

In valve timing, work is done with the 

piston in cylinder No. 1 on the end of the 
exhaust stroke, the exhaust valve just 
r and the intake valve just opening. 
One complete turn of the engine crank- 
shaft and flywheel will bring piston No. 1 
yn top dead center again; but this is the 
compression stroke. It is the one used for 
timing the spark to the engine. 

The reader is familiar with the four- 


School, 


} ° 
¥ sing 
ClOSINE 


stroke cycle of the four-cycle engine. 
First comes intake 
on the first down 


stroke of the piston; 
the gas drawn in 
then is compressed 
on the second or up 
stroke of the piston. 
At that point (upper 
dead center com- 
pression stroke) the 





the 


By Ray F. 
Principal, AutomotiveTrades 
Cincinnati, 





Kuns of the piston, make an 
indicator such as the 
one illustrated and in- 
sert it in the spark-plug 
hole in such a way that. the stick is held in 


Ohio 


an upright position and rigid. The 
pointer then indicates very accurately 
top dead center. Of course, if the 


markings on the flywheel for top dead 
center are known to be right and they are 
readily accessible, they should be used for 
top dead center location. 

With this most important point care- 
fully located, turn the engine forward 
until the piston has dropped 1/64 in. in the 
cylinder, or the flywheel has traveled 
through 5 degrees. Allow the engine to 
rest in that position and remove the dis- 
tributor cap. Set the manual control on 
the steering gear so that the lever is in 
spark-retarded position. 

Note whether the 
contact points with- 
in the distributor or 
igniter head have 
opened or broken, or 
whether they are 
about to break. If 
they are found to be 
just on the point of 
opening or ready to 


spark occurs and the ele : open, the setting of 
charge is fired. NI 7, LOVE CAM the cam should not 
The third stroke is y <S ED FRoM TAS be changed. If they 
x Q 5 

5 


power stroke in 
which the piston is 
driven down, and 
the fourth stroke is 
the one in which the 


up-coming piston 
drives the burned 
gases before it. Thus 
we have intake, IRON WIRES 


compression, power, 
exhaust, in a con- WEIGHT OF ) 

: : THIS END SWINGS 
tinuous chain of it Be 


| 
| | 
OTHER END TO |} 
cycles of four strokes CONTACT WITH }} | 
each. These things P!STON 
are mentioned here 

because it 
for the owner to get 


1S SO easy 


into the habit of 

ee WOODEN STRIP 
thinking that all TAPERED TO FIT 
that is necessary is SPARK-PLUG HOLE 


to get piston No. 1 

on top dead center and then set the igni- 
tion to it. Piston No. 1 must be on top 
dead center, but on the compression and 
not on the exhaust stroke. 

In timing ignition, the motorist first 
should turn the engine over until at the 
end of the exhaust the exhaust 
valve closes and the intake valve starts to 
open. The operation of the valves is 
watched by noting the action of the valve 
lifters (remove the cover plate if neces- 
sary One full turn of the crankshaft 
then will bring the piston to the end of the 
compression stroke and the engine should 
be stopped with the piston on exact top 
dead center. 

If the cylinder head is off, this is easy, 
because the movement of the piston is 
visible. If the cylinder head is not off the 
engine, the spark plug should be removed 
and a wire inserted to rest on the piston 
top. If the spark plug is set to one side 


stroke 








TAPER | 


Methods of adjusting 
distributor and check- 
ing position of piston 


ome 4 
AWE” NG 4 

de’ \ 

y" 





are not close to their 
proper position, it 
will be necessary to 
loosen the little 
screw in the center 
of the igniter shaft 
and raise the cam 
that operates the 
breaker arm off the 
tapered end of the 
shaft so that it is 
possible to turn it freely. 

Next, bring this cam forward until it 
is in a position just about to open the 
contact points and lock it in position by 
setting the screw back snug. While 
doing this work, it will be necessary to 
remove all backlash or lost motion from 
the igniter shaft by turning the shaft 
backward (against the direction of rota- 
tion) and maintain it in that position 

until the cam is locked. 

Another point where trouble may be 
experienced by the car owner is that in 
getting the igniter to break properly, it is 
adjusted so that the high-tension spark or 
jump spark is led to the wrong cylinder. 
To avoid this mistake, it is always worth 
while to maintain the settings just 
described until the rotor is replaced in the 
igniter and the distributor cap held in 
place, when it may be noted whether the 
outer end of the rotor, with its brass or 
carbon brush, is under or in contact with 
the copper segment or point that has a 
wire running to cylinder No. 1. 

If this is correct, the timing is complete 
and accurate, unless other wires are off 
the head, in which case it will be necessary 
to run the successive wires from the dis- 
tributor head to the successive cylinders 
of the engine in their firing order. 

(Continued on page 128) 
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For your radio: 
Heips you build and 
keep up your set. 
For your tools: j 


Better than a stone 
for sharpening 
knives, axes and - 
garden tools. #4 


For odd jobs: ; ) 


Files everything 
from wood to metal. 


With this file you 
can do any job 


NY man who likes to work 

with tools needs this new 

and better file—The Plumb 
All-Work File. 

The handle, forged as part 
of the file, fits your hand, gives 
you perfect controlof thestroke 
and makes filing easy. 

No handle to buy— 
no handle to lose—no 
handle to turn in your 
hand and ruin your 
work and temper. 





The sheath protects 
the teeth from rust or 
injury, fits your pocket 
and is fine for your tool box. 
File is 10 inches long, 7sinch 
wide—just the size that ismost 


useful. 


DOUBLE-LIFE 


All-Work’ File 


with sheath 


(* Trade Mark Reg. U.S. Patent Office) 








It has two faces; double cut 
(coarse) on one side for fast 
work, single cut (fine) on other 
side for a smooth finish. 


Two files in one, with forged 
handle and sheath. 

For your pocket, your tool 

it, your shop and your car. 


kit 
¢g at your dealer’s 
or by mail 
40c West of Rocky Mts. 


Don’t put off getting this 
file, just the one you need for 
every kind of work. 

The better hardwaremerchants 
now have the Plumb All-Work 
File. It's a pleasureto supply you 
if your dealer can't. Just send the 
price (stamps will do) andthe All- 
Work File will come to you by 
the next mail. 


FAYETTE R. PLUMB, Inc. 


4812 James Street Philadelphia 


/; PLUMB |, ~ 


/) DOUBLE LIFE \ 
Hi Hammers Hatchets /% \\ 
files Sleages Axes 
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| Washing Photographic Prints 
| icant photographic 
prints so that all of 

the “‘hypo”’ or fixing solution 
is rinsed away, presents a 
problem to many not pos- 
sessed of a print-washer. A 
print-washer can be made 
cheaply, however, by placing 
a specially prepared hose on 
the water tap in the lavatory. 
Obtain a 5-in 
length of rub- 


ber hose, cost- 














ing 5 cents, at 
the drug-store. 
Fit a cork in 
one end and 
make a narrow 
incision in one 
side of the hose 
11% in. 





above 








the cork, as 

shown. i } 
r . 
The hose is How the rubber tub« 


slipped over the 
water faucet in 
the lavatory bowl, which should be three- 
quarters full of water. The pressure of 
the water fiowing out of the incision in the 
hose will cause all prints placed in the 
water to rotate rapidly. The waste water 
overflows down the drainpipe. 

Prints can be washed in an average of 
15 minutes, with a saving of a_ half 
hour over other methods.—K. B. M. 


is slit and adjusted 


‘ areas "o , : K\ 
(Continued trom page 1206) 


The beginner sometimes has the idea 
that the cylinders starting from the first 
one fire in order. This is never true. A 
four-cylinder engine may fire 1-3-4-2, or 
1-2-4-3, but never 1-2-3-4. Sixes may 
have a number of firing orders, and this 
must be learned on occasion. It is usually 
stamped clearly on the engine. 

There are many variations of the 
above methods, especially with reference 
to the construction of the igniter. These 
cannot be given here, but the underlying 
principle is the same. The spark, when 
the manual control is in retarded position, 
must be made to occur (by properly set- 
ting the breaker) at a point from 5 to 10 
degrees past top dead center, compression 
stroke, and the spark thus obtained must 
be led from the distributor head to the 
proper cylinder, and other and succeeding 
sparks to their proper cylinders in turn. 





Coming Workshop Articles 
N THE Home Workshop schedule 


for early publication are: Steer- 
ing Dangers and How to Avoid Them; 
Circular Picture-Frame; Crafts Hall 
Table; When Your Faucets Leak; 
Ornamental Metal Work with Hammer 
and Shears; Building an Aerial Mast 
that Requires no Guy Wires; Old Pipe 
Furnace Converted into an Efficient 
Pipeless Heater; Recaning Chairs; and 
Wash Boiler Aids in Building Sporty 
Racing Sled; How to Construct Attrac- 
tive Bird Houses, Turning Off a Gas 
Water-Heater from a Distance, and 
How to Cut an Arched Opening in a 











| ie 
| Partition. 
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Purchaser 


A 24-Volt ““B”’ Storage Batterypositively given 
FREE with each purchase of a WORLD “A” 
Storage Battery. The WORLD Battery is fa- 
mous forits guaranteed quality and service. Backed 
by years of Successful Manufacture and Thousands of 
Satisfied Users. You save 60%. 


Prices That Save and Satisfy 


Auto Batteries 
6-Volt, 11 Plate $12.25 Radio Batteries 
6-Volt, 100 Amps. 12.50 


6-Volt, 13 Plate 14.25 
6-Volt, 120A - 14.50 
42-Vot, 7 Plate 17.00 6-Volt;140 Amps. 16.00 


Shipment Express C. O. D. subject to examination. 
8 per cent discount for cash in full with order. 


2-Yr. Guarantee Bond in Writing 

With Each World Storage Battery 
Proves satisfactory World performance. Mail this ad with 
your name and address — we wiilship battery day order fs re- 
ceived; and give you your choi-e of “*B’’ St e Battery ora 

ome nickle finish Auto Spotlite, FREE. Write TODAY. 

WORLD BATTERY COMPANY 
2219 So. Wabash Ave. Dept. 7 CHICAGO, ILL. 
This FREE ‘*B’’ Storage Battery takes the place of dry cell 
B’’ batteries. Can be recharged and wi!! last indefinitely. 

To be sold retail for $6.00. It is the cnly battery of its kind 
equipped with solid rubber case—and insurance against acid 
offer NOW, (To those who prefer it, we will send FREE 
hands me nickel finish Auto Spotlite, instead of the ‘‘B’’ 
tery. Be sure to specify which is wanted.) 
FRE 


To introduce 
this pew. | 
superior Wor 
Re Stora e 
Battery to 
Public 


CO Ee ARIES 

BUILDING AND FLYING AN AEROPLANE 
By CHARLES B. HAYWARD. A practical handbook 
covering the design, construction and cperation of aer 
planes and gliders 150 pages. Price $1.60. 


Popular Science Monthly, 250 4th Avenue, 







New York 





Innovation of the Year 


ONE PIECE STATOR 


Pat. Applied for 


N EXCLUSIVE and 
UNIQUE FEA- 
TURE; value im- 


mediately recog- 
nized by entire radio world. 
Eliminates broken’ con- 
tacts, soldered joints, leak- 
age and resistance. Found 
in types 3 (plain) and 4 (all 
vernier), CELORON END 
PLATES: Types 5 (plain) 
and 6 (all-vernier). LOW 
LOSS—METAL END 
PLATES. 
CS and CV Low Price 
Types Always in Stock 


ASK YOUR DEALER! 
100°, GUARANTEED 
Write for Literature 
U. S. TOOL COMPANY, INC. 
127 Mechanic St., Newark, N. J. 


Mirs. of special tools, dies, jigs 
automatic machinery and sub presses. 


ae iy 














Tool Cases 


for Machinists, Car- 
penters and Tool 
Makers; none better; 
thirty styles. Quarter- 
ed oak and metal cov- 
ered. Ask for booklet. 


aocninen ‘*Built for Service”’ 
The Pilliod Lumber Co., Swanton, Ohio 





| 
See page 33. 





























Unique Tuning Unit Saves 
Space in Radio Set 
By Kenneth M. Swezey 
CCASIONALLY a radio receiving set 
| is wanted that is especially compact 
| or one that has adjustments simple enough 


| for a child to manipulate. 
| little latitude for crowding together the 





























| Top view, showing tuning condenser and coils 


| paetness and simplicity must be incor- 
porated in the tuning unit. 

The tuning apparatus illustrated fills 
both requirements nicely, is inexpensive, 
and is easily constructed. 

First, obtain a variable condenser hav- 
ing a maximum capacity of from .00025 to 
: .0005 mfd. 


| small knob in the center of the dial. From 
this the Vernier plates should be removed 
and in place of the original shaft a longer 


rap Aes TICKLER 
PRIMARY ay Vs 






























eo 
' BRASS lt 
SUPPORT 4 
| —. Ns 
. mA 
a 
we SECONDARY 
= oe 
, 
7 50 TURNS NO.26 ENAMELED WIRE 
a 7m 
c 2 TO+B BAT TO GRID 
< i pee CONDENSER 
c 2 = 
c e E 
¢ — as TO MINUS 
> f TO PLATE ¥ F'LAMENT 
‘ Te ee -@« 
\ \ 43 TURNS NO 2G 
ENAMELED WIR 
pve On 


12 TURNS NOJ$ SCC WIRE 
Details and wiring diagram of special tuner 


one of the same diameter should be pro- 
vided. This should project back about 
1!, in. past the rear bearing. 


shaft, one end for the Vernier knob and 
the other for a couple of nuts and a 
spider-web form. 

The coil that goes on this shaft is the 
tickler: It should be wound on a spider- 
(Continued on page 130) 
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As there is 


| detector or amplifier sections, and these | 
| parts require few adjustments, the com- | 


It should be of the type hav- | 
ing a single-plate Vernier attachment in | 
the rear that is operated by varying a | 


Thread about 14 in. of each end of this | 
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SPECIAL HAND SAW J 


Guaranteed to file more hand 
saws faster and more econom- 
ically than most other files 
now being manufactured. 
Made by the makers of the 
well-known Simonds Saws 
and Machine Knives, and 
backed by an experience of 
| nearly a century in making 
the finest kind of cutting edges 
from tempered steel. Made in 
514°,6' and 7’ sizes. 





There's a 
SIMONDS 
file for 
| ; filing 

| / purpose 





If your dealer cannot supply 
you, write direct mentioning 
© his name. 

SIMONDS SAW AND STEEL COMPANY 
“The Saw Makers” Fitchburg, Mass. Established 1832 


Branch Offices in Principal Cities 


| ’ =e : = 





See page 33. 
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Christmas Offer 


Made Only to the Friends of 
PopuLar SCIENCE MonTHLY 


OULD it not be grand to have some good 
friend tell you that your Christmas presents 
this year would cost you nothing? That you could go 
‘‘as far as you liked”’ in your Christmas purchases 
with no worry whatever about paying the bills? 


For You 
For Giving a 
little time to 

PopuLAR SCIENCE 

MONTHLY 





If you are one of the many readers of POPULAR 
SCIENCE MONTHLY who find this magazine inter- 
esting and useful, who feel that they could not do 
without it, then we know that you will be glad to 
tell a few friends that you like ‘Popular Science”’ 
and that you want them to read it too. 


We have a plan we should like to tell you about, a 
plan by which we shall be glad to pay you Five 
Dollars, ifyou will undertakeafew hours, work for us. 


And if you can devote more than a few hours to 
our plan, you can make many times the first five 
dollars. 


Won’t you write your address on the coupon below 
and send it to us today? We will explain the 
plan to you by return mail. 








seeeeSIGN THIS COUPON TODA Y=""="= 





POPULAR SCIENCE MONTHLY, 
250 Fourth Ave., New York, N.Y. 


Gentlemen: 
Please tell me about your plan by which I can earn $5.00. 


Name ..... 
Address... 


Occupation 
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| central hall close to the living-room door 
| often finds the living-room to be the 


Wall Grille near Ceiling Aids 
Hot-Air Circulation 


HE home builder who has located the 
register for his pipeless furnace in a 





coldest part of the bungalow. 

The heat rises rapidly to the ceiling 
into a “‘pocket’”? higher than the door 
opening. Then the heated air floats | 
toward the back of the hall and drifts 











enema ane ne ae eine 





LETT r 
S SSRRRHRKRASEESRERETRASEHaAee FE 


SRMRARARCCASERRERRTRHHRRREee FE 
TTT TT TEPC EL ESET Titi sa tit iti tt | 
SRHHKAKSSRSROSSRRSR KOBE 
9 SHeUUUO Ke ee TKeBSESOnEBeeee | 
§ SPRUE K Kee Cee EPS RHEE SEAS | 
x 
4 
4 


~~ 
a 
a 
| 
2 
= 
a 
& 
a 
~ 
a 
W 
a 
o 
a 
= 
ae 
J 
ad 
2 
g 
= 
gz 
= 
a 
s 
a 
a 


SERRE C Cert eClerstessesrtuskuwaee 


SSRUCRKSKCeSLeSseseerneaunwe & 
SRSCRRREEEK SAREE eeeES 
; ° ; 

















A grille between two rooms improves the 
heating efficiency of a pipeless furnace system 


through open doors where no strong cur- | 
rent of rising hot air prevents its entrance. 

This difficulty may be overcome by 
installing an ornamental grille of heavy 
tin enameled to match the woodwork. It 
is set in the wall between the living-room 
and hall as near the ceiling as possible.— 
A. May Ho.apay, San José, Calif. 





Unique Tuning Unit 
(Continued from page 129) 
web form 3 in. in diameter—43 turns of 
No. 26 s.c.c. or enameled wire. A nut on 


the condenser side and a very thin nut on 
the other side will hold the coil securely 


| to the shaft. Instead of the former 


rotary motion of the vernier, the new 
shaft moves in and out. 
When this coil is in place, the con- 


denser and tickler unit may be mounted | 


on a panel in the usual manner. 
Next come the primary and secondary 


coils. These are both wound on 3)- or | 
314-in. spider-web forms. The primary | 


coil consists of 12 turns of No. 18 s.c.c. wire 


and the secondary, of 50 turns of No. 26 


enameled wire. 

The mounting for these two coils is in 
the form of a bracket made as shown 
from a strip of brass. A machine screw 
passes through them, with a nut between 
to separate them about }4 in. 

The bracket should be fastened to the 
sub-bafe at a point that allows the tickler 
coil, at its full extension, to come as close 
as possible to the secondary coil without 


actually touching. The secondary coil | 


faces toward the condenser, and the | 


primary toward the rear of the base. 

In operation this arrangement is sim- 
plicity itself. The primary is aperiodic 
and responds equally well over the ordi- 
nary band of broadcast wave lengths. 
The secondary is tuned entirely by the 
variable condenser. When the tuning 
has been accomplished, the proper amount 
of regeneration may be obtained by mov- 
ing the tickler coil in and out. Finally, a 
slight readjustment is made of the secon- 
dary condenser and the tickler. 

The unit may be connected with any 
vacuum-tube detector and audio-fre- 
quency amplifier. 





| 
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How to Construct a Press for 
Your Tennis Racquet 


portunity for making and repairing 
sporting equipment and doing the odd 
jobs the outdoor man or boy is not so apt 
to undertake at other times of the year. 
One useful piece of equipment that may 
be made is a tennis press. 

The type illustrated is a modification 
of the usual square press. Three of the 
sides are 11 in. long; the other is 51% in. 
Any light-weight wood 114 in. wide by 
34 in. thick will do. The one shown was 
made from the towel-rack of an old ash 
washstanda. 

As the press is 
composed of two 











The racquet 
in the press 


frames, one for each side of the racquet, 
cut six pieces 1114 in. long and two 514 in. 
long. Next, construct a small miter-box 
of three pieces of wood; make one angle 
sawcut of 38 and another of 53 degrees, 
using a protractor for the purpose. 

The 38-degree joints are at the lower 
ends in the illustration and the 53-degree 
joints at the top. Assemble the frames 
on the bench, and, with the aid of a vise, 
make a sawcut in the 
edge of the wood at each 
corner so that the slit 
| shows 114 in. lpng. Keys 
of veneer or pieces cut 
from wood from fruit 
baskets are inserted in 
the slits. See that they 
fit snugly. 

Spread glue evenly at 
the joints, and insert the bits of thin 
wood into the saw cuts. Work quickly if 
you are using hot glue. 

Allow several hours for the glue to set. 
Trim off surplus wood, and round corners 
neatly. Plane lightly if there are any 
inequalities in the fit of the joints. Finish 
with sandpaper. 

Bore holes in each corner to accommo- 
date 3-in. bolts of !4-in. diameter. Use 
bolts with round heads and wingnuts that 
screw down on washers to save the wood. 
—AUSTIN G. TRIBUTE, Toronto, Can. 





Method of using 
corner frame keys 





Merry-Go-Round Furnishes Fun 
(Continued from page 96) 


screw. The pole should be left overnight 
so that it will be frozen in solidly. 

Mount a 12-ft.-long plank on top of the 
wheel and fasten a rope at each end to 
hold the seats. These are built of 2 by 4 
in. by 12 ft. pieces held about 1 ft. apart 
by four short pieces arranged as shown. 
Run the ends of the ropes through holes 
bored near the ends of each seat and knot 
on the under side. 

A little axle grease for the wheel bearing 
will help, and the friction can be reduced 


INTER evenings provide an op- | 








further by the use of a large iron washer | 


between wheel hub and post top. 
While the device is intended for turning, 
it can be made to oscillate if the center 


set 2 or 3 ft. apart. 


cleats are omitted and the seat stringers | 
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I’m nota 


mind reader 
but I have 


a Suspicion 
that someone 
in your home 
would like 


— ei > goed ee bm a aE 


a Corona for 
any Christn as / 


CORONA is such a satisfactory gift! To 
the novice at typewriting it brings a new 
and fascinating accomplishment—while 
the experienced typist finds it the most 
convenient, practical, sturdy writing 
machine the world has ever seen. 











Talk Corona over with your family 
today. See if some face (perhaps your 
own!) doesn’t light up at the thought of 
a Corona for Christmas! 


Now three models 


The New CORONA FOUR with stand- 
ard office keyboard, $60. 

































XC CORONA, 90 character machine for 
}: foreign language or technical writing, $55. 
rs 


CORONA THREE, the original Personal 


Writing Machine, $50. 
There’s a Corona dealer near you. 


Z f> 
4 é y ae 











This is the New 
CORONA FOUR 
with standard 


office keyboard. 
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Over-size, hard brass jam nut atfording a 
positive lock for rotor plates. 


// 





Special héxagon bearing lock nut. 


Full quarter inch circular bekelite heads 
die-tapped and jig centered. « 










Exclusive female cone bearing, machine cen- 
tered and provided with “star” spring to 
compensate for wear. 


Federal 11 plate and 21 plate 
have minimum capacities 
never exceeding 10 micro- 
micro-farads while the mini- 
mum capacity of the 43 plate 
condenser is always less than 
lo mucro-micro-farads, 


it is Better 


Original three point suspension assur> 
ing perfect alignment which prevents 
buckling or short circuiting of plates 
a and affords 7/16 inch air dielectric be- 
tween condenser head and panel. Tem- 
plate furnished with each condenser 


NS Special jam nut and rotor terminal 


3 


RO) 






























This is the fotor bearing with extra long 
brass bushing, machine centered, true to 
1/1000 of an inch. 






\ Both rotor and stator plates are of aluminum: 
of practically constant surface resistance, 
each held rigidly by large draw-bolts thus 
eliminating the use of solder and its inherent 
resistance. 









All burrs are automatically removed from 
plates during a oack annealing process em- 
ployed to straighten plates after punching. 





Plates are micrometer calipered; positively 
insuring true spacing, 


Machine ground male cone bearing Self 
centering, 





S spring of special tempered steel to 
automatically correct alignment and main- 
tain positive electrical contact. 










Loox at this illustration— 
see for yourself the eleven distinctive 
features in theconstruction of the Federal 
Condenser. Every feature is a distinct 
point of superiority —essential to clear, 
sharp tuning and clear reception. 

To get the outstanding advantages of 





Federal Tone and Selectivity in your pet 
hook-up insist on Federal Parts. 

There are over 130 Federal Standard 
Radio Parts bearing the Federal iron-clad 
performance guarantee. Use them--for 
your own protection and enjoyment. 


p\ FEDERAL TELEPHONE AND TELEGRAPH Co. 
Buffalo, N. Y. 


Boston Chicago 
New York San Francisco 
Philadelphia Bridgeburg 
Pittsburgh Standard R A DIO Products Canada 

























songs as “‘Long, Lo 


Yes, 


ords. Now over 


Cnurch entertainments,eve 
dance orchestras are using our 


We 
lowing our simple, easy course of instruction. 


turn in 8 days Rend ze 
Guarantee. 


nder our specific guarantee. 
become a master Saw Musi- 
Attraction’’ and in de 


able from no other source u 

This is your opportuni ity, to quick! 
cian and entertainer— the ‘*Center o' 
in your nei |, your own town, in cities everywhere, 


Send No Money 





the old and new-time favorites — the day Saw arrives, 
indeed, within 3 days you will be slaying all the pepoler 

songs, hymns and classical adm you and your friends lov 

eweet, mellow, pleasing tone from 

heard in Vaudeville, over poo, Radio and on Phonogra 


our Musical Saws at at "parties, dances, lodges, 
eres Over 1(0 famous 


Play or No Pay 


tee that you can play our Musical Saw within 3 days by fol- 
The Musical Saw is 
guaranteed to be perfect and satisfactory in every way. If not, re- A 
ur money will be refunded under our Bank f 
usical Saw is specially tempered by a Spe- 
cial Process, to pogtne mo soft, sweet, mellow tones, obtain- 






**‘BE THE LIFE OF THE PARTY” 


™ Playa Saw 


With Our Free Course of Instruction You Can 


—Play in 3 Days= 




















Just think of it! In 3 days, without any musical ability without G/ Start a Saw 
knowing one —* from another — you can quickly play such : Club in 
ng Trail,”’ “‘Till We Meet Again’’— all Your 


Town 


our Musical Saws you have 
Rec- 


women, boys ard cirls are 


our Saws. 
Now 
Only 


CE 


Former Price $13.50 
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| gum should 


Home Workshop 
Chemistry 








Simple Formulas that 
Will Save Time 
and Money 


eet 


UCILAGE and paste are so con- 
stantly used that one quite often 


N 


finds the supply has run out just when it 


is most needed. It is a simple matter, 
however, to make up a jar of adhesive 
from materials that are or should be in 
the chemical cabinet of every reader of 
this column. 

Gum tragacanth is excellent for making 


ties and also is cheap. One ounce of this 
gum is sufficient to make a quart or more, 
depending upon the consistency of the 
paste desired. 

Place a teaspoon of powdered gum in a 
large bottle. Add 14 cup denatured alco- 
hol and mix thoroughly. Care should be 
taken to break up all lumps. The entire 





be in a very 
fine powder. 
Then add 4% 
cup water P. 
and stir. A |” 

thick paste 
results. If 
too thick, 
thin with 


















Musseh!l & Westphal 
RY 728 W. Water St. 
Re Ft. Atkinson, Wis. 


may send me the Musica! Saw, 








cold water. 














A colored ink 
for marking 
directly on 
bottles, glass- 
ware, or win- 
dows can be 
made from 
shellac, alco- 
hol, borax, 
and a dye 











Another mucilage can be made by dis- 
solving 1 teaspoon of gum arabic in 14 cup 
of water, adding 5 or 6 drops of glycerine. 

If desired, these gums may be mixed, 
but there is very little advantage over the 
gums used individually and it is not 
recommended. 

The above pastes are acid free and 
therefore are adapted for mounting photo- 
graphic prints, for which a glue free from 
chemicals must be employed. This does 
not mean that this paste is restricted for 
this purpose; it can be used wherever 
paste of any character is to be employed. 

At times it becomes necessary to write 
on glass, especially on bottles kept in the 
home workshop. This is accomplished 
most conveniently with a specially pre- 
pared ink. Dissolve a rounded tea- 
spoonful of shellac in 7 teaspoons of 
alcohol. Then dissolve in another glass | 





: 
= 
. 
s 
: 
7 
ou 2 
Simply send coupon today. We will send you our special Ay Soft Hammer and Free Course of In- = 
usical ial Soft Musical H . ion. . d - 
ay ~ of inatraction, ‘ ‘reer sail The ,. 84°36 plus postage. if’ bor entirely postm=; = | teaspoon borax in 8 teaspoons of water. 
com oul 1s ob e ay on is 6, et i t y . 
{2:8 ping a few conta postage, Former price #13 60 yo”) and'you'will refusd'my money. | When both have dissolved, pour the borax 
tion due to great demand & low producing cost. “ s ; © ; ie 
Tho muestonl ener to enp of the questest bar- OP ii cere, | solution carefully _into the | alcoholic 
Farniah the "Big Surprise’* hi ° = | shellac, stirring continually. This darkens 
lodge of tertainment. Rusb cou- Address...... e ‘“ . 
pee TOD. Money beck if not eatiahed. . a 5 the shellac solution. h , +d 
MUSSEHL & WESTPHAL «< e ; Now add any dye to color the liquid, 
7 ig e Islands, and ali points outside the # . : 
FT. ATKINSON, WISCORSIN 7. ek, sty eS : | (Continued on page 133) 
aeeas PTTTTTTITTTITITITITTT Te 















mucilage, as it has great adhesive proper- | 
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| burner or other heater to red heat and 
| hold the wire on the screw head for a 


| the screw usually can be removed with 
| ease. If it still refuses to loosen, heat 


| the best and quickest methods of remov- 


| like stage scenery. This is to prevent the 
| catchers from seeing the flying objects 
| until they are well in the air. 


| shuttlecocks or light birds or flies made 





Home Workshop Chemistry 
(Continued from page 132) 


but first try a small quantity, about a 
teaspoonful, to see if the resulting color 
will be dark enough. Such dye as rubber- 
stamp ink can be used, and if this is not 
available, it is possible to use the lead of 
an indelible pencil. This lead will dis- 
solve in the liquid and dye it sufficiently 
for use. 

Apply the ink with either pen or brush. 
The result will be a ground-glass effect in 
the color of the dye employed. 

To remove a rusted machine screw from 
metal parts, put a little oil on the screw. 
Heat a long iron wire over an alcohol 


minute ortwo. Let the screw cool, adding 
more oil if all has evaporated. When cold, 


again and apply more oil. This is.one of 


ing rusted machine screws. 





“Catch ’Em Alive’? Game 
(Continued from page 96) 


The objects may be light celluloid balls, 
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of wood and wire. Their varying weights 
will give different rates and directions of 
flight, thus adding to the excitement. 
Each butterfly net is a ring of wire about 


SOO J 

















Flat mouse-traps or springs taken from them 
are used to shoot the objects into the air 


6 in. in diameter, which is fastened to a 
light handle and covered with a small net. 

To play the game, one person pulls the 
mouse-trap springs down until the catches 
engage them, places the objects in the 
holes, and springs the traps, one at a time, 
by pulling the strings. The strings should 
be bunched together so that the players 
will not know which trapiis to be sprung. 





ANOTHER ingenious and amusing 
game—one of quick wit rather 
than dexterity—has been designed by 
Captain McCann. How to make it 
will be told in the January issue of 
POPULAR SCIENCE MONTHLY. 














General Motors 
Trucks 


Strength for the Hardest Task 


In every line of hauling where super-strength is needed, 
GMC trucks are to be found upon the hardest jobs. 


Not alone because GMC trucks are designed and built to 
perform faithfully or because they are proving daily their 
fitness to assume the heaviest labors— 


But also because truck buyers realize the additional 
strength which every GMC has behind it— 


The strength provided by the experience of its builders 
combined with the resources of General Motors — the 
world’s largest automotive corporation. 


GENERAL MOTORS TRUCK COMPANY 
Division of General Motors Corporation 
PONTIAC. MICHIG 





General Motors Truck Co. 
Pontiac, Michigan 
Department 47 


Gentlemen: 


Please send me further information. 
I am interested in a (truck) (dealership). 


ne ene tie ee Seater ne ee ree 


Address --- 

















= 
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A RECEPTRAD 


Super-Het for Christmas 


Build (¢ yourself 


and save money_ 


whether distance, volume, selectivity, or 

clarity—the wonderful ‘‘Super-Het” will 
give it to you. This receiving set will make 
“next-door neighbors’”’ of broadcasting stations 
from the Atlantic to the Pacific. 

Now everybody can afford to own the famous 
*‘Super-Het”’ all radio fans are talking about. 
How? By building it yourself. Marvelous as 
are the results you can secure from the ‘“Super- 
Het,”’ the circuit is easy to build. 

In the RECEPTRAD Kit, in the illustration 
above are the essential parts for a ‘Super-Het”’ 
Set, with complete instructions for making, and 
simple, easy-to-follow blue-prints. This RE- 
CEPTRAD Kit can be bought direct from your 
dealer or by mail for the remarkably low price of 
$53.50. Or if you prefer a smaller Kit, containing 
only the most essential parts, we have one for $33. 
Either set will operate a loudspeaker on an outdoor, 
indoor, or loop aerial. 

All parts in this RECEPTRAD Kit have been approved 
by the PopuLar SciENCE INSTITUTE OF STANDARDS. 

You will get more fun out of building the “Super Het” Set 
than buying a “ready-made” set—and because you know 
intimately the working parts of the set, you will get better 
results! 

Buy a RECEPTRAD “‘Super-Het”’ Kit today and have 
the fun of building it yourself—and save a lot of money. 


© RADIO RECEPTOR (0. 


59 Bank Street New York City 


N* matter what you expect from a receiver 





The 
Super - Heterodyne 


Manual 
An illustrated working 
guide to the latest de- 
velopment in radio re- 
ception—with complete 
full-scale construction 
drawings. This Manual, 
by Victor Greiff, E.E., 
of Super-Heterodyne 
fame will be of the 
greatest value to every 
man interested in radio 
construction work. Use 
the coupon below to 
get your copy. 





Multiflex 
In this one kit are all 
the essential parts for 
the new Multifiex Cir- 
cuit that operates on 
four tubes with two 
stages of radio frequen- 
cy, It can be assembled 
easily in a few hours. 
$29.50 postpaid. 


Ah 50" 





i Gentlemen: 


I enclose 50c. 


Name 
Address 


© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. 
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Please send me the Super-Heterodyne Manual by Victor Greiff, E. E. 
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Setting Up Your Christmas Tree 
(Continued from page 91) 


the paper is wet, but will be almost indis- 
tinguishable beneath the coating of plas- 
ter after it has hardened. Indeed, there 
will be just enough printing visible to give 


| the grayish tone of weather-worn rocks. 
| The more time you spend in shaping crags, 
| peaks and other mountain formations, the 
| more realistic the mountain will be. The 
| effect will be enhanced by lighting the 


model so the rocks will project strong 
shadows. 

Care should be taken to conceal with 
rocks and boulders the edges of the pan 
containing the water pool. Small stones 
may be scattered in the foreground and 


| used for ballast for the railroad track. 





| twigs in log-cabin fashion. 





Trees may be made in several ways. 
Pieces of sponge dipped in green paint 
thinned with turpentine to the consistency 
of stain, make excellent trees and brush. 
Sticks may be fastened to sponges for 
tree-trunks. 

Another form of a toy tree is made 
by whittling shavings on ali sides of a 


stick, from one end to within an inch or | 
two of the other, leaving all intact except | 


those at the end, which should be cut off 


CANDY BOX 


Santa Claus’s log cabin, a bridge, and two 
types of simply made miniature trees 


to make a pointed tip. Whittle the other 
end of the stick round for the tree trunk. 
The homemade trees and brush are 
illustrated in the accompanying diagram. 

The mountain model would be incom- 
plete without Santa Claus’s cabin. Use a 
candy box for this. Fasten two pieces of 
cardboard to its top to form a gable roof, 
and fill in the gable ends with triangular 
pieces of cardboard. Use pieces of grape- 
vine, morning-glory vine, or any small 
twigs for the wall logs and stick chimney. 
Coat the cardboard walls with glue, except 
at the doors and windows, and lay up the 
Details of the 
cabin also are shown. 

Throw a pioneer bridge across a chasm 
for a foot trail crossing, as suggested in 
the upper photograph on page 91. Make 
this of tree branches with smaller pieces 
for handrails and supports (see the dia- 
gram above). And do not forget to put 
up a telephone wire on poles, and to rig 
up a radio aerial, that Santa Claus may 
have communication with the world. 

A few small animals such as can be 
purchased in novelty stores may be 

(Continued on page 135) 














See page 33. 
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iinet Hot- Air Furnace 
Pipes that Do Not Draw 


N OST hot-air heating systems have at 
] least one pipe that does not seem to 
draw heat to the same extent as the other 
pipes. Such a pipe may be improved by 
extending it into the hot-air bonnet so 
that it reaches over the center of the fur- 
nace radiator and gets a greater propor- 


| tion of heat than the other pipes. 





























| OVER HOT-AIR P) PE 


| Switch, 


To provide such an extension, remove 


. ° | 
the pipe at the casing and form what I call | 


SHEET -~ METAL ROLL 


PIPE EXTENSION 
OVER HEAT CENTER 








Two hot-air pipe extensions, one for a pipe- 
less and the other for a pipe furnace 


a “‘thief’’ from a piece of tin 20 by 28 in. 
It should be small enough in diameter to 
slip through the pipe collar. Cut off the 
bottom of it at an angle, as shown, and 
fasten it with wire, to hold it in shape. 
Then insert it in the collar with the open 
side over the furnace casting. Replace the 
main pipe, fastening the joint solidly and 
covering it with asbestos paper. 

The circulation of air from a so-called 
pipeless furnace can be improved in the 
morning, when the house is cold, by 
placing a rolled-up tube of metal about 
18 in. high over the warm air or central 
portion of the floor register. This carries 
the hot air higher in the room and creates 
more rapid circulation.—C. W. HUBERTZ. 





Sandpaper Roll for Lathe 


*VERY one who works with a wood- 
turning lathe knows the time and 
trouble that can be saved by putting sand- 
paper on a round piece of wood and let- 
ting the lathe do 
the work. The 
problem of how to 
attach the sheet of 
sandpaper to the 
wood has_ been 
solved in my own 
case by the method 
illustrated. All that is necessary is to turn 
the wood, saw out a wedge, and bore and 
countersink three screw holes. Wrap 
the sandpaper around the block, putting 
the ends in the groove: then screw the 
wedge in place.— J. Q. 


The sandpaper is 
held by a wedge 





Setting Up Your Christmas Tree 
(Continued from page 134) 


stood here and there among the rocks, 
and Santa Claus himself may be on the 
trail to his cabin. Goldfish in the pool will 
keep its surfaee in ripples. 

While it is well to lay the railroad tracks 
in the early stage of construction, to make 
certain that the tunnel openings are cor- 
rectly placed, the electrical connections 
should be left until the last. The trans- 
former or batteries may be concealed 
within the mountain, but it will be better 
to have them, as well as the starting 
exposed at the back of the 
model. 











| 
| 
| 
| 





HOME WORKSHOP DEPARTMENT OF POPULAR SCIENCE MONTHLY 


135 





































Let Iver Johnson 
Be Your Santa Claus 


A’, Iver Johnson Bicycle—just what 
brother or sister wants! 
The Iver Johnson Truss-Bridge con- 


struction assures absolute rigidity, prevent 
ing give and sway of the frame during fast 
pedaling, pushing up hills, or through sand. 


| Also made in Drop-Bar models. 


The high carbon seamless steel tubing 
used in Iver Johnson frames and forks has a 


tensile strength of 90,000 pounds to the 
square inch! Fork crowns, cranks, fork 
ends, handle-bar stems, seat posts, and 


other parts are of genuine 
made in our own plant. 


drop-forgings 


Iver Johnson Bicycles are made to fit all 
sizes of men and women, boys and girls. 
Colors: Ivory Black, Copper Bronze, Poilu 
Blue, Iver Johnson Blue, and Maroon. 


| Every model is finished like a high-priced 





automobile, with five coats of enamel hand 
rubbed, and all nickel plating over copper. 
Best guaranteed equipment. 


Iver Johnson Single and 
Double Barrel Shot Guns 


Something that will give father or brother 
many a good day’s sport. 

Iver Johnson Champion Single Barrel 
Shot Guns in various gauges, barrel lengths 
and models, including the Matted Top Rib 
and the .410. Also Double Barrel Hammer- 
less Shot Guns. All made in the careful, 
thorough Iver Johnson way—they are 
accurate, hard-hitting, dependable guns for 


| long, hard service. 


| Loads of safe fun for any little boy 


| mechanics that make the Iver John- 


AnlIver Johnson Velocipede 


or girl. Built by the same skilled 


HAMMER THE 
eR 





n Bicycle. Vital parts drop-forged; front 
axle bearings in a forged, hardened, groun 
steel housing that does away with all pr 
jecting screws and nut: Flush joint 
throughout, and full one inch rubber cushior 
tires. 

Made in three sizes, with baked-or 
enamel, either red or blue with white head 
full nickel fork; all nickel plating over cop 
per. Extra number of aeee spokes elimi 
nates all spoke trouble. Ot} mechanica 
innovations make the Iver J n ‘‘Amer 





ica’s best liked 


Veloc ipede ita 


An Iver Johnson Revolver 


Always a sensible gift for home protection 
The famous ‘‘Hammer the Hammer’”’ Safety 
Revolver—all piano wire coiled springs, 
heat treated: positive cylinder stop; accu 
rate rifling lead lapped, insures straight 
shooting and maximum velocity. 


Handsomely designed, finished in blue, or 





nickel over pas Ti £22, See ee Special S1X 
shots, and 38 caliber hammer and hammer 
less models with Regular, Perfect Rubber, 
Pearl or Western Walnut grips. Barrel 
lengths, from two to six inches inclusive 
Send for Free Booklets 
Catalog ‘“‘A”’ illustrates and des hns 
Champion Single Barrel Shot erl 
Double Barrel Shot Guns and Ive 
Johnson ‘‘Hammer the Hammer lver 
Catalog ‘‘B”’ describes Iver Johr es f 
nen, women. b and girls es f 
little childre 
IVER JOHNSON’S 
ARMS & CYCLE WORKS 
5 River Street, Fitchburg, Mass 


New York: 
151 Chambers St. 


Chicago 
108 W. Lake St 


San Francisco: 717 Market St 


IVER JOHNSON 


BICYCLES 
VELOCIPEDES 


© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. 


REVOLVERS 
SHOT GUNS 


See 


page 33. 
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KL) 
PLIBI 


For the man who likes to 
make things, for the boy 
who is busy with radio, 
for the amateur or pro- 
fessional, what better 
Xmas gift than a pair of 
Klein’s? 


Drop in to see your hard- 
ware dealer — he has a 
complete stock of Klein’s, 
one of the many patterns 
will just fit the friend you 
wish to remember 


If he likes tools, he will 
recognize the trademark. 
They are the kind of pliers 
he would be glad to own! 





The little booklet pictured is 
full of useful tables, for bo:h 
the professional and amateur 
electrician. It briefly describes, 
also, the standard pliers used 
by the skilled craftsman. A 
postal card will bring you one 
for your own use—gratis 


3220 BELMONT AVENUE © 
CHICAGO, ILL. 


Mathias & Sons 


© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 33. 
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Repairi FREQUENTLY leaks 
epairing in toilet tanks are 
never noticed. Only 


Flush Tanks 
when a water-bill of 


$25 or more arrives, is there a hurry-up 
call for the plumber. 

Much expense, both for water and for 
plumbers, can be avoided if the home- 
owner will learn how the ‘“‘innards”’ of a 
toilet tank operate and go to the trouble 
of making the repairs himself. Most 
plumbers are glad enough to have you do 
such jobs yourself, as in these days of 
intensive building, they do not find these 
minor repair jobs especially profitable. 

The one way to make sure that the 
toilets in your home are not leaking is to 
give them a thorough examination. Put 
your ear down near the tank of each one 














defective by feeling it. Also look into the 
bowl of the closet and see if there is a 
dribbling of water. If so, you have 
learned why your water-bills are un- 
reasonably high. 

If the ball seems defective or is old and 
worn-looking, the cheap and effective 
remedy is a new one, which can be pur- 
chased from any plumber for less than a 
dollar. There also is on the market at 
$1.25 a pure gum tank-ball of different 
design from the ordinary variety. This 
patented mushroom ball is of heavy, pure 
rubber, and is guaranteed for three years. 

The tank-ball should be unscrewed 
from the rod or ‘‘stem’’ to which it is 
attached. You may find the thread so 
corroded that it breaks when you start to 
unscrew the ball. If so, get a new rod 


and listen. If you along with a new 

— a ——s it OVERFLOW TUBE rie gos - 

ans there is a only a few cents. 
INTAKE VALV { ms 

leak. E VALVE | _FLoar A phosphor bronze 


The rod with the 
round copper float 
on its end, which 
you see extending 
across the tank when 
you lift off the cover, 
sometimes gets out 
of adjustment so 
that it fails to shut 
off the inflow valve 
before the water in 
the tank reaches the 
top of the overflow 
tube. As a result, 
there is a slow, con- 
stant drainage of 
water. 

To remedy this, 
bend down just a 
little the rod _ to 
which the copper float is attached. This 
should be done carefully by bending the 
rod in the middle when holding it in both 
hands. Do not attempt to bend the rod 
by grasping the copper float, as you 
simply will twist it loose. If necessary, 
you can unscrew the float first. Next, 
unscrew the rod itself, then lay the rod on 
the floor and hold half of it with your 
foot while you bend it up. 

The effect you seek is, of course, to 
make the float rest a little lower down in 
the tank so that it will shut down on the 
incoming water a little sooner. There 
should be 1% or 1 in. between the surface 
of the water when the tank is full and the 
top of the overflow pipe. 

It is not necessary to shut off the water 
before making this adjustment. 

Undoubtedly the greatest single source 





type require 





of trouble in toilet tanks is the rubber 
ball that is supposed to close the outlet 
of the tank. It often swells or gets hard, 
which prevents its making a tight seat 
with the rim of the flush valve. 

You can find out whether the ball is 






PRUEERESES” 


Few repairs to a flush tank of this 
a plumber’s 


tank-ball stem, 
which will not cor- 
rode as soon as the 
commoner kind, is 
worth getting. 

A third frequent 
cause of leaks is 
that when the toilet 
is flushed, the rub- 
ber ball does not 
drop back into cor- 
rect position, but 
rests a little off 
center and does not 
completely close the 
outlet. This fre- 
quently is due to 
the guide-arm’s 
being slightly out of 
alinement with the 
center of the flush valve. The remedy is 
to loosen with a knife-blade or other thin 
strip of steel (there is no room to operate 
a screwdriver) the screw that holds the 
guide-arm on the overflow tube. After 
loosening this screw, rotate the guide- 
arm until the stem and ball are exactly 
over the center of the flush valve. 

A fourth danger spot to examine for 
leaks is the foot of the 1-in. brass over- 
flow tube previously mentioned. This 
tube has a fine thread on its lower end, 
where it is screwed into an outlet leading 
into the flush pipe. Corrosion often 
starts a leak in the thin metal where this 
thread is exposed to the water. 

Test the condition of the overflow tube 
by seeing if it is firm. Sometimes a slight 
twist will cause it to break off at the 
bottom because the threaded part is 
eaten half away. In case it is defective, 
a new tube is to be obtained at your 
plumber’s for about 50 cents. The usual 
size is 1 by 11 in., but it is safer to 
measure the old pipe or take it to the 
plumber to be matched. There is now on 








RUBBER - 
1 BALL VALVE 


services 


(Continued on page 137) 
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The Shipshape Home 
(Continued from page 136) 
the market an overflow tube made of 
hard rubber, which will not corrode. 
If the tube breaks at the bottom, the 
remaining fragment of threaded pipe must 


be got out of the socket into which it is | 


screwed. This is not hard to do, as the 
corroded metal is soft and pliable. Care 


must be taken, of course, not to damage | 
| the thread into which you want to screw 


the new tube. The guide-arm attached 

to the overflow tube must be removed 

before you can make this replacement. 
If any leaks you discover are not 


located in one of the places mentioned, by | 
all means call a plumber rather than | 


leave them unattended.—E. H. P. 








IN my kitchen is a 
press or cupboard 
made by leaving 


Shallow 
Cupboards 











studding when the room was lathed and 
plastered. It measures 4 by 4 ft. and is 
the depth of the 2 by 4 in. studding. 
There are five shelves each side of the 
center studding 





is trimmed with 
casing just as are 
the doors and 
The 


are covered with 
oilcloth. White 
curtains make it 
look dainty.—MRs. 











JOHN CLARKSON. 








A HANDY thing for 


Paint-Brush the shipshape home 
is a paint-brush 


Holder 
holder. 


needed is a length of stout wire; this will 
have to be about 26 in. long to hold 10 or 
12 brushes. One end is turned up for 
about 1 in. to makea hook. Eight inches 

from this point the 











iereeth 






angle of about 60 
degrees, and 8 in. 
farther a similar 
bend is made. The 
end of the wire is 
then bent a trifle to 
|| hold in the hook at 
iil the other end. 

‘HL A hole. slightly 
. larger than the wire 
is drilled in each brush about \% in. from 
the end of the handle, so that the brushes 
can be run on the wire and hung up. 














Di fi WHEN no method 
isconnecting has been provided 
for shutting off the 


a Sill-Cock 
garden-hosesill-cock 


to prevent its freezing in cold weather, it 
is well to turn off the water temporarily, 
disconnect the pipe 
that leads through 
the foundation, and 
plug it. If the water 
line is the usual ware’ 
4-in. pipe, an old PIPES ~~) | 
automobile spark 

plug may be used as a plug. In the spring 
the sill-cock and connecting pipe can be 











ty 
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HOLE INWALL 7 
FOR SILL COCK. ZH 






replaced readily.—O. M. A. 


space between the | 


All that is | 


wire is bent at an | 
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No. 400 
skew back ship point 
Hand Saw 








Power Hack Saw 
Blad 


Circular Saw 


Ratchet Brace 


No. 10 
Hack Saw Frame 


Junior 
Mechanic 


Saw 


Non-Breakable 
Hack Saw Blades 
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: ve O “Saw Sense”’ 
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A Better Saw 
for Every Use 


OU will find in the world 
famous Atkins line, a per 
fect saw for every purpose, in 
cutting wood or metal. Hand 
saws, circular saws, band saws, 
cross-cut saws, hack saws and 
blades, metal-cutting machine 
meat saws, pruning saws, drag 
saws, buck saws, and many 
other kinds of saws and tools. 
Atkins Saws are backed by 
three hundred years of fine saw 
making. The Atkins trade-mark 
identifies the world famous saws, 
built to the highest standards cf 
accuracy, quality and value. 


NT a eR 


Cut Faster—Easier | 


Only Atkins Saws are made of | 
“Silver Steel’—Atkins Special | 
formula. That’s why they hold 
their edge better, need less fitting | 
and stay sharp longer. 

It will pay you to look for the nan | 
“Atkins” on any saw you buy. If the 
Atkins Saw you want is not shown 
here, ask your hardware dealer about it 
He'll gladly point out why an ‘‘Atkins’ 
is the better saw for you to buy—why 
it cuts faster and easier and gives you 
mcre real saw 


service dollar. 


These Books—FREE 


“Saw Sense,” “Saws in the Shop,” 
“Mill Saws” and ‘“‘Saws on the Farm”’ 
are valuable booklets filled with infor 
mation on saws and their use. We’ll be 
glad to send you any of them, Just 
mail us the coupon—NOW. 


per 











© 
E. C. Atkins & Co., Inc. 
Fst. 1857 Indianapolis, Ind. 
Makers of ‘‘Silver Stee!” 4 
Saws and Tools Sold a ii 
by Hardware dealers Pod 
everywhere Ys E.C. ATKINS & CO., INC. 
~ Dept. D-20 
oe INDIANAPOLIS, IND. 


a 0 “Saws in the Shop” 
Xe O “Saws on the Farm” 
‘Mill Saws” 
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Treat Them Like 
_ Growing Things 


Machines may be ‘“‘dead 
metal’’- -or they may be in 
a state of growth. 


You can make them grow in use- 
fulness, in capacity for work. You 
can check up their actions and 
correct their faults, with the help 
of a Veeder Counter. 


Whatever makes for better or 
worse in machine development, 
shows up in the production-count. 
Whatever results from change or 
experiment, goes down for your 
guidance—on a 


COUNTER 


The small Revolution Counter be- 


low registers one for a revolution 
of a shaft, recording a machine 
operation, or product. Though 
small, this counter is very durable; 
its mechanism 
will stand a very 
high rate of 
speed, making it 
especially  suit- 
able for light, 
fast-running ma- 
chines and most 
adaptable to ex- 
perimental work. 
If run backward 
the counter sub- 
00. (Cut 4-5 size.) Small 
Cosnber, to register 





Price $2.00 

Ratchet 
reciprocating movements of small ma- 
chines, also $2.00 


tracts. 
Rotary 


The Revolution Set-Back Counter 


below records the output of the larger 
machines where a shaft-revolution indi- 
cates an operation. 











————— 


Sets back to zero from any figure by 
turning knob once around. Supplied with 
from four to ten figure-wheels, as re- 
quired. Price with four figure-wheels 
as illustrated, $10.00—subject to dis- 
count. Cut less than one-half size. Set- 
3ack Rotary Ratchet Counter, to record 
reciprocating movements as on punch 
presses, $11.50 (list). 


The Veeder booklet shows in- 

struments that ‘‘count every- 

thing on earth.” It’s an 80- 
page book, entirely free. 


The Veeder Mfg. Co. 


44 Sargeant St. 





Hartford, Conn. 








© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS, 
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(Continued from page 137) 





Applying Very few home- 
owners would tole- 
Weather-Strip rate a broken win- 
dow or a glass panel 
removed from an outside door, yet many 
homes have unprotected windows and 
doors with many crevices. The open- 
ings may be inconspicuous, but they add 
to the fuel bill and detract from the 
family’s comfort. Only plumbers can tell 
how many pipes burst every winter be- 
cause of cold drafts of air from ill-fitting 
windows and doors. 
The work of weather-stripping a house 
is far from difficult unless some of the 











PAINTED CANVAS WITH 
TT ON ROPE CORE. 





Fig. 1. Homemade weather-strip made of canvas 
and soft cotton rope, fastened with brass tacks 


special patent metal weather-strips are 
used, when a skilled worker and special 
tools are needed. Luckily the home 


| worker can obtain good results with the 





simpler types of weather-strips. 

Combined wood-and-felt and wood-and- 
rubber strips, metal-and-rubber strips, 
and flexible rubber and felt strips are 
common varieties that can be purchased 
at hardware stores. Preference and price 
govern the type selected, but all are good 
if properly applied. Indeed, the ingenious 
home-owner can make up weather- 
stripping in an emergency from other 
material, if he wishes. 

One of the best improvised weather- 
strips that the writer has seen was an ap- 







— Se 


i \ 
FELT STRIPS Xe 
if 





DOW 









COMBINED 
WOOD AND 
RUBBER 








RUBBER’—>» PY” 


Fig. 2. Method of applying felt, rubber and com- 
bined wood-and-rubber or wood-and-felt strips 


plication of canvas and cotton rope, illus- 
trated in Fig. 1. Strips of canvas 21% in. 
wide were folded over a rope core made of 
soft cotton string. These were fastened 
with brass tacks spaced 2 in. apart. The 


| strips then were painted with linseed oil 


i-—— 


(Continued on page 139) 











9] Jewel ~ Extra thin 


TUDEBAKER 
The insured \ Watch 








DOWN | 
Only $1.00! The balance 
in easy monthly payments. 
You get the famous Studebaker 
21 Jewel atch—Insured for a 
lifetime; a choice of 54 new Art 
Beauty Cases; 8 adjustments, in- 
cluding heat, coldisochronism and 
5 position—direct from the maker 
at lowest prices ever named on 
equal quality. 


Write today for FREE BOOK 
of Advance Watch Styles. 


Watch Chain FREE! 


For a limited time we are offering a beautiful 
Watch Chain FREE. Write now while offer lasts. 


Mail Coupon for FREE Book 


Send at once and get a copy of this bbook—FREE! 
See the newest, beautiful, advance styles in 
Studebaker Art Beauty Casesand Dials. Read how 
you can buy a 21 Jewel Studebaker Insured Watch 
direct from the maker—save big money—and pay 
forit on easy monthly payments. 


Write! for our free book. It will post you 


© on watch styles and watch values. 
Send coupon at once. Get Free Chain offer today 
while it lasts, 

STUDEBAKER WATCH CO. 
Dept. N-23 South Bend, Indiana 
Canadian Address: Windsor, Ontario 

| STUDEBAKER WATCH CO. 
Dept.n-.23 South Bend, Indiana 
Please send me your Free Book of Advance Watch ! 
| Styles and particulars of your $1.00 down offer. 


If you live in Canada send your inquiry 
toour Canadian office: Winds 











or, Ontario, 


END. Suwdbbudsdvcnnns bé0ecss ances eccccccccce ecccccce 
pos bbeveces ecvecsecccccsecesesoce cccccccceccccece | 
| city...... ecesecousccocccccosesss GOMNBsc6csecceeesecs 


f {gheck here ter Ladies’ Watch Folder. 
| Check here for Jewelry Folder. 


ces em ee ee ee ee ee 











Patent Litigation 
P ATENTS Trade Marks 
Copyrights 


Handbook of instructions, ‘‘How to Protect In- 
ventions,” sent free on request. 
R. H. FRAVEL, Patent Lawyer 
Formerly of the U. S. Patent Office Examining Corps 


Room 2503 McLachlen Bldg. WASHINGTON, D.C. 














PATENTS 


BOOKLET FREE HIGHEST REFERENCES 
PROMPTNESS ASSURED BEST RESULTS 
Send drawing or model for examination 
and report as to patentability 


WATSON E. COLEMAN, Patent Lawyer 














644 G Street N. W., Washington, D. C. 





See page 33. 
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The Shipshape Home 
(Continued from page 138) 


and lead. This made durable, neat, and 
extremely serviceable insulation. 
In another instance a home-owner who 


had difficulty in obtaining weather-strips | 
that would be effective at the lower edges | 


of the doors, cut some strips of rubber 
from old automobile inner tubes. These 
were folded and tacked on, the rubber 
forming a cushion-like inclosure. This 
proved so satisfactory that the owner 
substituted the homemade weather-strip- 
ping throughout the house. 

There are a few points to remember in 


applying the simpler types of weather- | 
At the bot- | 


stripping mentioned above. 
tom of doors it is preferable to place the 
strip on the outside edge of the door, if 
possible, but if the door swings in the 


strip often has to be placed on the inside | 


so as not to interfere with closing the 
door. The side strips for the door are 
placed on the door-stops. 

If the inside stops of a common double- 
hung window-sash are fitted tightly 
enough against the lower sash—and they 
can be removed easily and made tight— 
it usually is not necessary to put weather- 
stripping around the lower sash. How- 
ever, a strip on the outside of the bottom 
rail of the lower sash is sometimes de- 
sirable and is 
casement type of window. 


especially so with the | 





Mf 


At the junction of the upper and lower | 


sash, there is usually no need for weather- 
strip, if the catch is adjusted to pull the 
sashes close together. If necessary, a 
single thickness of felt or rubber may be 


placed on the beveled inside face of the | 


meeting rail of the upper sash. 

Where weather-strip is mainly neces- 
sary on windows is around the sides and 
top of the upper sash on the outside. 
Weather-strip made with felt should not 
be nailed so as to press too snugly against 
the window, as it may swell. 

The careful worker will find it advisable 
to tack on weather-strips at first in a few 
places and then move the windows up and 
down before nailing the strips solidly. 

The value of weather-stripping depends 


upon the care taken in fitting it, and even | 
the cheapest grades of commercial strips | 


or improvised strips can be made to ex- 
clude the cold.—G. A. LUERs. 





Dollars for Ideas 


N KEEPING your home 

shipshape, you often hit upon | 
ingenious, time-saving, labor- 
saving and money-saving ideas. | 

If you will describe, in not 
more than 200 words, each of 
your ingenious keeping - the - 
home - shipshape methods, we 
will pay $2 for every one pub- 
lished. Include a pencil sketch 
or photograph to illustrate the 
idea, if possible, and address 
your letter to the Home Work- 
shop Editor, PopuLar SciENCE 
Montuty, 250 Fourth Avenue, 
New York. | 











NEW! 


a 


The Garod-Pyrex Glass 


V. T. Socket 


Exhaustive tests prove 
lowest l 8S Insulating m 





$1.50 
“Pyr 


iterial f 


ex”? 


R. F. C. yet presented, excepting 


quartz It 
sisting, and 





Georgian Model $400 Garod Model V $195 Garod RAF Model $135 
(Pictured Above) 
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ook it up in 
the Dictionary 


E MUST call for help in 
our endeavor to explain 
just what we mean by 
GAROD Power. If you 
want to begin to under- 
stand Power as applied to 
GAROD, you cannot do 
better than consult Noah 
Webster and carefully 
analyze his synonyms for 
the word. But 
master of words has fallen 


even this 


short when it comes to 
accurately defining the 


POWER of GAROD. 


Garod Power is: 
POWER—to produce treat volume 
POWER—*0 bring in distant stations 
POWER—to work through local 

stations 
POWER—to moderate or intensify 


volume 


POWER—to render the nal 
quality of tone transmitted 

POW ER—+*o select your program 

POWER-—to get the beste out of the 
program 


Made by The GAROD Corporation 


132 Pacific Street 





Newark, N. J. 
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Special Offer 


5698 


RegularValue .s 
$10.00 , 
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Writeforour 
Free Bar- 
gain Catalog 
of men’s 

women’s an 

children’s 
clothing and 
shoes. Every- 
thing on 
gmail month- 
ly payments 
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Heavy 
Sweater 


Send only 

$1.00 withthe 
coupon for 
this All-Wool 
—heavy, jum- 
bo sweater. 
Money back 
instantly if 
you ask for it. 
Order NOW! 


Heavy Pure Wool 


This is a splendid big sweater at ' 
@ bargain price. Every fibre pure 
wool. Heavy rope stitch. Large 
fashioned shawl collar. Two large 
ined pockets. Close knitted wrist- 
ets. Ivory buttons to match. 
Made in big, full size, in rich fast 
colors. Nothing so practical for 
fall and winter wear. Sold b 
most stores for $10.00, all spot 
cash. Sizes 84 to 46. Colors: 
Maroon, Navy Biveor Seal Brown, 
Order by No. F-12. Send $1.00 
with coupon. $1.00 monthly. 


6 Months 
to Pay 














prsecceccSIe? 


Buy the Elmer Richards way, on credit, as thousands of 
well satisfied men do. Everything you need in clothing or 
shoes and you pay in small monthly sums, Open a 
charge account with us. No charge for credit. One price 





Send Coup 





only. Strictly dependable qualities. 
PTT TTI 








> e Ww | 
* est 35th Street | 
: Elmer Richards Co., peo ies cite, m. | 
& I enclose $1.00. Send All Wool Sweater, No. F-12, If I am not delighted with the 
a= sweater, I may return it and get my money back. Otherwise I will pay the bargain | 
. price on your terms; $1.00 with coupon, and only $1.00 monthly. Total price, $6.98. 
- 

2 ee er ee oe sa tite net de | 
: Maroon i Name... : : | 
a Navy Blue , 

s Seal Brown O PE. o wxcacuvadevnodbee ehh eskes sess vabeenneseeeniestessnas ‘“ 

. PURDON... 22. va vane saeenndeseeansanonesesheeeer eee a ee a 
@ J have lived And before 4 } 
& in this town...... Sp EE EI x conic gvcb con awccassnbeuedeenduncneee | ETE. ee 
s Nationality OwnQ MarriedO 5&8 
oe va cee ob ee cate Sa nusnercacioceonaree Ore Rent O Single # 
~ Present Employers ¥ 
ee re oc) GUMMNOR, vane 5505s chews sens eneesensceneeesee> ° . 
= Give names of merchants who know you personaliy : 
FS een pobpenasewe ebiebese er EO avcicussisvubsceascoen re 4 
: NE oe chives cece senha ha eaae Pe aceeees oe State...... —— | 
= If you have ever bought goods on credit by mail, tell us from whom. If there is any- ~ 
® thing else you wish to tell us about yourself, write on a piece of paper and enclose it # | 
® with this coupon. But the coupon alone, fully filled out, willdo. That’s all we want : 
+ to know and we're ready to send the sweater at once. Nored tape. NoC.O.D. ag 
Pee TTT ttt ttt tt te 














The Vest Pocket °°": **" 
BOOKKEEPER 


of practical 


bookkeeping, 

with short cuts 
in figures and complete instructions 
for the correct keeping of books of 
accounts. A working model adapted 
to the novice and business man, by 
F, M. Payne; 160 pages, size 3 x 6 


inches, $1.00 post paid. 


POPULAR SCIENCE MONTHLY 
250 4th AVENUE, NEW YORK 

















Arithmetic of Electricity 
A practical treatise on electrical calculations of all 
kinds reduced to a series of rules. $1.50 Postpaid 
POPULAR SCIENCE MONTHLY 
250 Fourth Avenue New York 





DIRECT FROM FACTORY 

We want one auto owner in each local- 

ity to use and advertise Armour Cords. 

| Make big money by simply eending us orders 
from friends and neighbors. Sample Tires 
Furnished. No capital or experience needed. 

We deliver and collect direct. Pay you daily. 

GUARANTEED FOR 12,500 MILES 

of Satisfactory ce against Rim Cut, 
Tread Separation, and Blow-Out on Ad- 
justment Replacement basis. Direct from 
factory to user. Write today 
for great special offer to agents 
and low factory prices. 
Armoor Tire & Rubber Co. 
Dept. 1750 Dayton, Ohlo 
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| the size of the 
| negative, 


Artistic Gifts Made from 
Photo Printing Paper 
By Kenneth B. Murray 
RTISTIC 


workshop may be enhanced in many 
cases with the aid of photographic print- 
ing paper so treated that it has the ap- 
pearance of shiny, fine grained marble. 
The paper is made by printing in the 
ordinary way, using as a negative a piece 




















Fig. 1 (at 
right): 
An orna- 
mental 
book- 
mark 
axe 
ee: Fig. 2 (at left): 
7 The photograph 
at and the decorative 
a | border were made 
ve at one printing. 
af The stippled ef- 
£ fect around the 
bad edges is obtained 
M4 by printing 
through fine red 
tissue paper 











of thin red tissue paper. An exposure of 
five or 10 seconds is sufficient. The red 
tissue has tiny holes in it, invisible to the 
naked eye. The light passes through 
these holes and gives the marble effect to 
the printing paper. Development is made 
in the usual manner. 

Figure 1 a bookmark of 
double-weight paper prepared in this way. 
In Fig. 2 is shown how the ornamental 
paper obtained 
by this method 
may be used to 
form a_ border 
for a_ photo- 
In this 
case the red tis- 
sue has a hole 


illustrates 





and 

















i” ae | 
(above): 
Silhouette 
applied to 
Christmas 
package 


Tig. « 
(at left): 
An easily 
and cheaply 
made desk 
clock dec- 
orated with 
photograph 

















the negative itself takes 
the place of the tissue cut 
away. Both border and 
picture are printed at the 
same time. 

A novelty in the way of 
a silhouette cut from the 
paper and pasted on a Christmas package 
is shown in Fig. 3. 

By using double-weight paper and rein- 
forcing it with cardboard, a pretty desk 
clock ean be made, as in Fig. 4. A picture 
of the donor is printed on the paper at 


Seer 











| the same time the marble-like effect is pro- 


(Continued on page 141) 


. © This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 33. 





December, 1924 


gifts made in the home 





wi 
ab 
dii 


Fj 

un 
| th 
|} an 
| mi 
| ad 
| 
| 
| 





va 
thi 
by 


shi 
wil 





fro 
ps 
wit 
dot 
ing 
dey 
glu 
ee 


| poc 


silv 
col 


er 





duce 
lin 
dica 
nick 
card 


| and 
| ordi 
| Pape 

W 


char 
4 | smal 





















December, 1924 


Shield Improves Efficiency 
of Hot-Air Register 


poe registers of hot-air furnaces 
usually are placed very close to a side 
wall, with the result that the wallpaper 
above them becomes discolored by the 
dirt that invariably is blown up. 

A register shield made as illustrated in 
Fig. 1 not only protects the wall from this 
unsightly discoloration, but also throws 
the heat toward the center of the room 
and distributes it better. A water pocket 
may be placed within the hood to provide 
additional humidity. 


The shield is made of light sheet or gal- | 


vanized metal not more than 1/32 in. 
thick. The standard register is about 12 
by 15 in. and Fig. 2 shows the layout for a 


Ko SHEET METAL 






~ WATER POCKET 


— uu" 
Be = C4 . 
= Lat Billed xe 2 
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The register shield with pocket for water 
and diagram showing how to lay it out 


shield of that size. 
will make one shield. 
To lay out the wings, radii are 


A piece 17 by 36 in. 


struck 


from points A and B, and poirfts C and | 


D are connected. The blank is cut out 


| with tinner’s shears and bent on the 


dotted lines. The feet are made by saw- 
ing a narrow slot in strips of wood to a 
depth of 144 in. The slot is filled with 
glue and tapped on to the bottom edges 
of the wings of the shield. The water 
pocket is soldered in place. 

The completed shield can be painted 
silver gray, gloss black or any suitable 
color.—WILLIAM F. SANDMANN. 





Dowels from Film Spools 


N MAKING one of the articles in 

POPULAR SCIENCE MONTHLY’S blue- 
print series that called for the use of 
dowels, I found I had none on hand and 
was about to make some when it occurred 
to me to use the wooden part of the spools 
that come with roll films. As Ido my own 
developing, I had lots of these on hand. 
The posteard size supplies a length of 
14-in. dowel; smaller films supply smaller 


dowels. The slit through the center takes | 


up glue and is an advantage.—H. C. 





Artistic Gifts from Photo Paper | 


(Continued from page 140) 
duced. A watch may be fitted into a hole 


| in the paper and held by the rim, as in- 


dicated. The watch may be a cheap 
nickel one, as only the face shows. A 


| cardboard support is glued to the back. 













Glossy paper always should be used, 
and it should be ferrotyped. By applying 
ordinary oil or water photo colors to the 
paper, beautiful tints may be obtained. 

When colored, this material makes 
charming shades for candlesticks and 


small lamps. 
_ 
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Choose Wisely! 
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SPECIFICATIONS 
Giecaét> ‘Tero staves of tus 


radio frequen 
detector 





two stages oO 
¢ ncvamplificac 

yscillating. Ne 
aling. A é 
used to m 


induction, 












of receptio 


wire. 


Panel Al 
ack finish 








Dials: Sunken design. 


natural position in tuning. 





Price, Without Tubes 
and Batteries, $125.00 


yamplitication, 


1 } 
) di- 





Tubes: Five in all. Jacks 
provided for either five ¢ 
four tube operation, 

Batteries: Either storage « 
dry-cells. 

Cables , Con plete set supT lie 
for “A” and **B” batteries. 
Wave lengths : 200 to 600 me- 
ters, with uniform efficiency 


Aerial: 75 to 125 feet, single 


minum, with 


Shaped 


to fie the hand and permit a 


Rheostats: Adequate resistance 
for all standard base commer- 


Sockets: S ispended on cushion 


gs which absorb vibra- 





f 


] 





N selecting a broadcast receiver, it is 

well to distinguish between essen- 
tial and non-essential considerations. 
The circuit is important, insofar as it 
affects performance, but the mystert- 
ous trick names now so much in 
vogue are not. 
Type 6-D combines the only three 
things that constitute true value— 
efficient performance, attractive ap- 
pearance and fair price. 
Speech and music are reproduced with- 
out distortion. Far distant stations 
are received with generous volume. 
The selectivity is extraordinary—even 
powerful, local broadcasting stations 
tune sharply. The 6-D is non-oscil- 
lating and non-radiating, with un- 
varying reception efficiency at high 
and low frequencies. 
In appearance, the 6-D is strikingly 
attractive—a handsome mahogany 
cabinet, symmetrical panel layout 
and perfectly proportioned interior 
construction. 
Be sure to examine the Type 6-D Re- 
ceiver before youmakea final selection. 
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1605 Broadway , 


For Sale by 
Reliable Dealers 





EISEMANN -MAGNETO :-CORPORATION 


General Offices: 


York 


New 
PRA N CISCO . 


See page 33. 
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A CAP 
hurrying fingers 
can’t drop 


HAVING headquarters 
offer you a new conve- 
a shaving cream 
cap that you can’t lose. No 
other shaving cream has this 
cap, Just as no other shaving 


nience: 


tT 


cream has these three qualities 
in the cream itself: 


ens all of 


througn- quick! 


every hair all the way 


—alatherthat lubricates, that eases 
your razor over the surtace of the 
skin without pulling or drawing. 
—last, a lather-ingredient in 
Williams that benefits the skin, 
keeps it smooth and comfortable. 
Williams is a pure, natural-white 
cream entirely free from coloring 
matter. It is made by shaving soap 
specialists who arethe acknowledged 
leaders in this field. 
The Large Size tube of Williams 
Double Size is 50c, 
containing twice as much cream. 


is 35c. tube 


THE J. B. WILLIAMS Co. 


*, 
E 
lather that’s heavier, that soft- i 


Glastonbury, Conn. 
The J.I iams Co. (Canada), Ltd., 
k St., Monrre 





Williams 
Shaving Cream 





























+} +~ 
qe’ VELVA is our newest triumph —a scien- 





tific after-shaving preparation. For free trial 
bortle write Dept. 1012. 


- = ade 
Le “' 
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| | Waniiicns Furniture Successfully 


a as the aver- 
age craftsman 
understands painting, staining and filling 
woodwork, he is apt to feel some hesi- 
tation in attempting to duplicate the 
flawless varnished surfaces that the pro- 
fessional finisher obtains on furniture and 
fine cabinet work. There is no great 
difficulty in varnishing, provided the 
proper procedure is followed and every 
step is executed with thoughtful care. 

Let us assume that you have a library 
table to be varnished and that you have 
already applied the preparatory coats, 
of stain, filler, and shellac. 

The first step is to take our table to a 
room that is as free from dust as possible. 
The temperature should be kept at about 
75° F. for the best results. Except in 
summer or a warm climate, the room 
should have heating facilities. 

The next thing is our tack rag. 
can be prepared by 
immersing a piece of 
cheese-cloth about 2 
ft. square in rubbing 
varnish and wringing 
it as dry as possible. 
Spread it out and, 
when almost dry, fold 
it to a size convenient 
to fit the hand. Go 
over the table com- 
pletely with this rag, 
which will remove all 
dust and lint. 

Our varnish brush 
should be a 2!.- or 
3-in. for large sur- 
faces and a 1!- or 
l-in. for corners and 
close places. The 
ideal brush is double 
thick badger hair, but 
that is a costly investment and any good 
fitch flowing brush may be used. 

The varnish should be one made by a 
reliable manufacturer and of a_ high 
quality. A medium bodied rubbing 
varnish should be used for the first and 
second coats and a slightly heavier bodied 
wearing varnish for the final coat. Never 
use cheap varnishes; they are hard to 
apply and results are usually unsatis- 
factory. Strain the varnish through 
several thicknesses of cheese-cloth into a 
14-pt. tin drinking cup, as this has been 
found to be most convenient. 

In applying varnish, remember that it 
is to be flowed and not brushed. Brushing 
is used only to distribute varnish evenly 
over the surface and to lay it out over 
curves and corners to prevent sagging. 
This point must be kept in mind always. 

Our next step is the application. Fill 
the brush and apply in liberal quantities 
on flat surfaces. Work only in the direc- 
tion of the grain and do not try to cover 
the whole table top with one brushful as 
you might with paint. Remember also 
always to start at the top of a piece of fur- 
niture and work down. After completely 
covering one portion, such as the table- 
top, wipe out the brush fairly dry and go 
over the surface lightly to take up any 
excess and distribute the varnish evenly. 
Then let it alone. Don’t play with it. 


This 


— ee 


By Vernon F. Clayton 





Pumice-stone with water and rotten-stone 
with oil are used in polishing the varnish 


Another point—work 
only one portion at a 
time. That is, flow the table-top and 
lay off. Then take one side, then the 
other, and so forth. Avoid moving about 
too much, as this raises dust. 

After the table is completed, look it 
over to see that the varnish is not sagging 
anywhere. If such is the case, wipe the 
brush dry and try to remove the sag with 
the point of brush. Unless you are very 
careful, you will make it worse than 
before. If it cannot be removed, let it 
alone and after it is dry it can be rubbed 
out. This last point applies to the under 
varnish coats only, as the final coat, as we 
shall see, is not to be rubbed in this manner. 

Allow three to four days for each var- 
nish coat to dry and longer if it is possible 
to doso. Allow one day between rubbing 
and the application of the next coat. 

After the first coat is dry the next step 
is the rubbing out. 
This operation is to 
remove the gloss and 
cut out dirt nibs to 
give the table a very 
smooth and dull ap- 
pearance. This also 
helps the succeeding 
coat to adhere. 

The rubbing is 
done with a piece of 
rubbing felt about 4 
by 8 in. and finely 
powdered pumice - 
stone (No. 000 grade 
and water, with lots 
of elbow _ grease. 
Never allow the parts 
to become dry, as 
the varnish may be 
scratched, but keep a 
bucket of water and 
sponge handy. In corners and crevices 
use a piece of cheesecloth over a slightly 
rounded stick. 

If the varnish has sagged, considerable 
rubbing must be done to cut it down 
level with surrounding surface. Always 
rub with the grain and with an equal 
pressure on the felt. Be careful on sharp 
edges so as not to cut through to the under 
coats. Before applying the next varnish 
coat, wash the surface thoroughly with 
clean water and sponge to remove all 
traces of pumice. 

The next two varnish coats are applied 
the same as the first, except the taking of 
extra precautions to secure as smooth and 
uniform a surface as possible on the final 
coat. Only the first and second coats are 
to be rubbed with pumice; the final coat 
is rubbed with powdered rotten-stone and 
rubbing oil, which gives a fine polish. In 
rubbing with rotten-stone, secure avery 
soft and pliable felt so as not to scratch 
or mar the surface. 

The second varnish coat may be dis- 
pensed with on articles that will not re- 
ceive a great amount of wear, but the 
added beauty will more than repay you 
for the time and trouble spent. 





THE secrets of building a radio set with 
professional finish will be told next 
month by W. R. Clendinning, a radio 
engineer and designer. 
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Pullman Dining Alcove Built 
from Home Workshop Blueprint | 














Dining alcove made by 16-year-old John Mitchell | 
| from Home Workshop Blueprint No. 33 | 


SING POPULAR SCIENCE MONTHLY’S 
Blueprint No. 33 as a guide, John 
Mitchell, of Point Pleasant, N. J., who is 
only 16 years old, built the Pullman dining 











Complete List of Blueprints 
NY one of the blueprints listed 
below can be obtained from 
POPULAR SCIENCE MONTHLY for 25 
cents. The Editor will be glad to pro- 
vide, upon request, information rela- 
tive to tools, material, or equipment. 
Blueprint Service Dept. 
Popular Science Monthly 
250 Fourth Avenue, New York 
GENTLEMEN: ; 
Send methe blueprint, or blueprints, 
I have underlined below, for which 

















I inclose... .cents: 
No. Title Price 
7 1. Sewing Table. 25c 
2. Smoking Cabinet 25c 
3. Book Trough End Table 25¢ 
5. Kitchen Cabinet. 25c 
6. Two-Stage Radio Receiving Set. .25c 
8. Shaving Cabinet. 25¢ 
| 9. Arbor with Gate and Seats 25c 
10. Porch Swing... 25c 
11. Bench and Tilt-Top Table 25c 
12. Electric Washing Machine 25c 
| | 13. Tea Wagon.... 25c 
} 14. Toy Train, Horse, and House 25c 
| 15. Home Workshop Bench. 25c 
| 16. Inlaid Radio Cabinet 25c 
| 17. Cedar and Mahogany Chest 25¢ 
| 18. Telephone Table and Stool 25¢ 
19. Grandfather’s Clock. 25c 
20. Flat Top Desk... 25¢ 
21. Colonial Writing Desk. 25c 
22. Girl’s Cabinet and Desk 25¢ 
7 23. Pergola Garage... 25c 
24. Gateleg Table..... 25c 
25. Sailing Outfit for Canoe 25c 
26. Baby’s Crib and Play Pen 25¢ 
27. Kitchen Cabinet Work Table 25¢ 
28. Pullman Play Table 25¢ 
| | 29. Toy Tea Cart, Garage, etc. 25c¢ 
| 30. Tool Cabinet, Bench Hook, etc... 25c 
| 31. Priscilla Sewing Cabinets 25« 
| | 32. Chinese Game Table 25¢ 
| 33. Pullman Dining Alcove 25c 
34. Trellises for House and Garden 25c 
35. Simplified Radio Cabinet 25¢ 
= : 36. Rush-Bottom Arm-Chair 25c 
| 4 37. Simplified Bookcase..... sane is wae 
| = | 
& ee en a ; 
i (Please print) | 
t ee | 
D 
City and State | 
4 rane oot | 
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| 

alcove illustrated above. He writes: 
Inclosed you will find a photo of a dining-alcove | 

: set made with the aid of your blueprint, which | 

found very clear to understand. It is greatly ad 

mired by all who see it; they think it the prettiest 
design they have seen. I think a great deal of your | 

book and have made many useful things around the 
house from it during my vacation from school. | 
If{am 16 years of age and attend high school. | 
’ | 
Those who read L. Porter Moore’s | 
article last month on built-in features | 
and wish to construct a modern breakfast | 

corner will save time and money by 

obtaining this blueprint.. 

This month’s new blueprint is the sim- | 
plified bookcase illustrated on page 92 | 
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NOTE: Remember that 
Miraco Tuned Radio 
Frequency Sets are built 
and fully guaranteed by 
a reliable, long estab 
lished concern, one of the 
firstto build quality set 
Thousands ot users 
endorse their satisfac 
tory performance. Send 
for further testimony ot 
coast to coast reception 
and proof that Miraco 
Sets are numbered 
unong radio's finest 
»w-priced receiver 
sats HEARS NN. Y. 
D CALIFORNIA 
t _ ard New Y« 


and California the 


FIVE TUBE OUTFIT IN BEAUTIFUL 


IK 
first 








zht on my Miraco . aT eT ; 
— Feed ” ceneenabars, set factory - built, factory - it wil I 1 directions with 
Jr., Burns, Colo tested and factory gual inteed each set. Miraco ‘‘ Ultra 
weir papa by one of America’s oldest and 5" is non liating, non-howl 
‘Received 115 sta “ej } » 1 fac ‘ars of ino 1 Has cut 
Pe ells | Mien most relia re manufacturers of ing, non gy, Has cu 
including WLAY Fair quality sets. ( ompost d of the out swit¢ i a first stage 
bi s Alaska, NW ~ : " ° . } f ¢ 
sna llg eet San finest parts obtainable. Equip- phone ja , for tuning on 
Francisco, WEV Hous ped with the latest improve front of Bakelite panel. Bake- 
ton, Texas and CFA( ae 1" ag ie 1st ; 
Calgary Conade.” ments, refinements ind fea- lite sub-base und which | 
< h Elliott, Milford, tures found on costliest sets. viring Is ld nd other 
OHIO HEARS 12 gimes Encased in a handsome h; ind we st fez 
Taw Saat ae rubbed solid mahogany cabinet. | Thoro pi 
t ed o to Miraco we as e 
slabaigeto “yites se hiln Simple to connect and op $75 meal 
ds 1 shia Washington, erate. Noe xpe rience necessar\ e imdusir A 
ew Tork, Detroit, . 1iost ast ] 
Bee enport,. Omaha Even a beginner can quickly ahh 
Hastings, Nebr., Chi learn to cut through the locals, — b 
cago, Schenectady, 
Pittsburgh and Texas $ 
We think that was real Oth “Mi L gD Se ot 
Lt fe er@Muaco Lon istance ets *1433 
a L. Musselman, New 
arlisle, Ohio ~ . / : 
aniieimeeenes / \ ‘ . 
STATIONS FIRST 3 DAYS \ } f" 
‘Bought a iraco, ~ t 
operated it three days 
and received: WGR, P x 
WLW, WDAP, KFI. sy, ag 
CHOM, WJAZ,WMAI, _ vA 
CFAC - Ww TAM, KYW This wonderful new Miraco Mod 
KFAX KLZ, WWJ R-3 is the three-tube, long distat 
wot , Wi AA, 9PI loud speaker set ” at has created such receiver Or | 
K DAK, W B \ rs a sensation Eas t une and log idio ft juen id de 
KFKX, PWX, WOS, Covers wave an 15 50 to 625 meters combin A great d tter. | 
WHB, WDAF, WHAS, Detector acts also a to operate and 
KFI, KFKB, WLAG, a tuned r.f. amplifier ( r ave | 
WBAH, NHA, 2 stages a.f. amplifica 150 tk 6 
WCAL WEAE, tion. Has no equal for Lik M 4 
WOAW!, WC AE. simplicity volume, 2 ) ry 
KGW, WCK, WGY: Soran Gn’ deasenan At ir t 
KSD,” WPAM. CKY, anywhere near its price t u at 
WCBD, WTAY. Who of $29 50 y $14.35 
has a better record ?’ 7 
hf a Johnson, Ashley, te The impr ms d Mir 1c 192 DEALERS ; 
ASQNNECTICUT HEARS er pit ; AGENTS 
LOUD AND CLEAR wiven ai ae 
pa a one ately con d = to : 
nected up my Miraco en sal 1 : 1 
and received Pitts 2 to oy te 
burgh, Chicago, and fr Iulletins| , vba a 
many others loud and spe AaB 
clear. Expected set “free or order tatior r r ; 
would be good but it has direct from wee ee olithant 1 “ 
surpassed my expecta this ad st nF sm oe egg Pips 
tions.""—A. M. Alexan- mah eee rbinet. ' a 
der, Winsted, Conn. ond duplication a : ita ae 
+e Paiibwest RADIO. CORPORATION, Ploner Buldes of S 
All Miraco sets are MIDWEST RADIO CORPORATION, Pioneer 
factory - built, com ‘ia . hast Ct O 
pletely assembled, fac { 408-D Ea Eig street, a 
tory-tested and fac Send free literature and full part 
tory-guaranteed. They “pte ‘ 
may be used with any rls yy =< ater tae Tobber \ 
tubes or batteries. 1 ( ) Dealer JoDbe 
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costs only 


Unsurpassed selectivity, sensitivity, 
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Let Me Show You How I Have 
Enabled More Than 2000 Men 
to Start a Good Paying 
Business of Their Own. 


OZARKA Senge 
Four-Tube Sets fete ; 
as Low as SD Ws 5 
3920S 
F 7, 4 y" 
; er , 


can make big money 


any unnecessary profit 


willing to learn 


ir. his community 





J. Matheson Bell 


President that family 


not have much money 


industries in this country. 
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J » ambition and spunk and are determined to better your 

position and condition in life 
plan whereby you can make a success in this new field, and reach your goal. 
Radio has grown from nothing within three years to be one of the greatest 

I am satisfied I can show you a plan whereby you 
in territory not already 
with thousands of others. 
The Ozarka Plan is the first and only one of its kind which enables the 
average man to start a manufacturing business of his own and pay no one 


UST as sure as you can show me that you are the right kind of a man— 
that you have 


just that sure am | that I can show you a 


covered, the same as I have 


It wil] give the right kind of a man an opportunity 


to get on his feet even in his spare time 
and profitable business of his own 

The man I am looking for is having a hard time making ends meet. 
willing to try and try 
given a helping hand to get started. 

The man I am looking for is not a 
he has held thet position for 
he is honest 
he is not completely broke 
Generally he has a family and wants to do the best he caa possibly do for 


and establish himself in a permanent 


He is 
hard, if he can only be shown and 
‘“‘floater."’ He has a good position and 
some time. He is well and favorably known 
hard working and industrious. He may 
and looking for a job. 


During the past three years I have shown over two thousand men how to 


get ‘‘out of the rut’’—how to pull themselves up 
and get on their feet I am satisfied I can do this 
for you, or any other man, if you are willing to do 
your part. The public is buying radio instruments 
more and more every day, and yet in this wonder- 
ful business there is a field wide open for you 

Our entire plan of selling is described in a large 
llustrated book ‘“‘The Ozarka Plan.’ This book 
is free for the asking and. for any man who is de- 
termined to improve his condition, it will no doubt 
be just what he is looking for It has been the 
turning point in the lives of a great many men 

it will mean the same to you At any rate, you 
will enjoy reading it, because it is a story of men, 
a story of their successes and failures. It proves 
why some men fail while others succeed. It shows 
clearly why a few men in this country are the em- 
ployers of mobs of men who are toiling daily to 
make millionaires out of a few 

Thousands of men have written me and stated 
that this book is the most wonderful story they 
have ever read. After all, it is the story of myself 


OZARKA, INC., 


and the 


Ozarka organization, who have started 


from absolutely nothing in this world and pounded 


our 
of what 

I don’t care who you are 
done 
a revelation to you 


way to success, without even the advantage 
is now known as an education. 

nor what you have 
I know that this or will be 
and vet it is only a question of 


in the past. 


writing me a letter and telling me ae yourse i 


tell me 
tell me what you are row doing 
and ask for Book No. 


In 


fail to give the name of your 
county. 

The Ozarka Plan has been 
a very expensive book for us 
to publish, but nevertheless 
we will 
man who 
is still 
for 
wants. 


21 N. Peoria St., 


what you have done— 





100. 
don’t 


doing so. however 


gladly send it to any 
feels that there 
an opportunity left 
him to get what he 


CHICAGO, ILL. 





AGENTS Ss 200°; PROFIT 


pZ or more. 9 out of 10 
Pro- 
duces keen edge 
Sells for 50c. 
PREMIER MFG. CO 
Detroit, Mich’ 


Make $10 to $20 
daily selling 
Premier Knife 
and Scissors 
Sharpeners. 


women buy 


quickly 


Dept. 9, 





| 





AGENTS — 100% PROFIT 


nd ‘oa 30c eneuses 
ana or ince ourself 
our money a oon as you sho 


ition, re 





e gladly ret 
is business—o 
turn the samy 





and you will ge t Jur mon back 

DON'T PASS THIS BY. WRITE NOW. 
THE LYMAN ELECTRICAL MANF’G CO. 

Flatiron Bidg., 175-Sth Ave., 





accessories makin 
“Ab solut necessity in 
for sample anc 





le 


You can’t lemme 


New York City 
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rmC_ iN YOUR HOME 


pay) Our marvellous, 


practical MOVIE 
low as $3.75 postpaid and use 


PEViE 


MACHINES sell as 


same size film as big theatres. 
We also have wonderful films at 
lowest prices—witha new film ex 


change service. DON’T MISS THIS! 
Write NOW for free catalogue 
PARAMOUNT MFG. CO. 

Dept. PS 7 Boston, Mass. 

















PLAY A TUNE IN 
10 MINUTES! (9! 


Panto, Ukp-" 


| | BOS and bargain 
talog of mance 
i iostramen 





lin, Tenor Banjo or Guitar. auamat Lg ‘o- 
i vention o knowledge of music paaeeeey 
tice—you can play tunes right away. pany pit. ad 
i yg Sinply, press nanibered ke ws ‘Flos 
than when played the old way. Send 


Light Folding Table Built to 
Give Long Service 
HIS folding table for card-playing or 
occasional use, may be built of clear 
pine, basswood or one of the more ex- 
pensive cabinet woods. 


The top is 3, by 23 in. by 3 ft. with 
rounded corners. On the under side a 


frame is fastened by means of flat-head 
wood screws. The frame requires two 
strips, 7 by 134 in. by 3 ft., which are 














ee a Free Book 


FERRY & 60.., SD N. Halsted St., Dept. 8789, Chicago, II, 

















ne a nn a 





This useful little table may be stored in 
a small space, as the legs fold inward 


connected 1 in. from each end by two 
cross members, 34 by 134 by 20 in. 

rt’ . 

The four legs are turned to the dimen- 
sions shown from 1%,-in. square stock. 
Each pair is connected by a strip 


] > by o 
by 18 in. They are fastened to the top 


»y means of table hinges or other extra 
by 1 f table hing r other ext 



































- STOP 
nah XK GLUED OR 
8 4 NAILED 
—— ‘ea oe ie fore an 
= - Leal 


NAIL HOLES LARGER THAN NAILS 


Top and front views of the table and 
details of the wooden spring catch 


wide and heavy 
butt hinges will serve. 


December, 1924 








hinges, although ordinary | 


Located centrally on the under side of 


the top is a block to which a strip of ash, 
5/16 by 1 by 82 in., is fastened. This 
strip serves as a spring to prevent the 
| oe from Coma eNG ' when extended. 





See page 33. 
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How to Make an Attractive 
Burlap-Covered Screen 
AlTtHoucH the screen illustrated be- 


low is simple in construction, it may 
be placed alongside the best commercial 
Mahogany, walnut or cherry 
may be used, as the builder desires. 

The stock should be finished 7% in. 
thick. First, make the six side members, 
each having a length of 5 ft. 6 in. and a 
width of 134 in. The six end rails are each 
171% in. long and 134 in. wide. This 
allows a tenon 14 in. long on each end of 
the rails. 

Each frame is assembled with a good 
grade of liquid glue. They are hinged 
together with six double-acting screen 
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The finished screen and details of the con- 
struction of the outer and inner frames 


hinges, which are to be obtained at any | 


well-stocked hardware store. The frames 
are finished in shellac and wax, or var- 
nished, as preferred. 

The burlap covering is tacked to frames 
of spruce or similar wood, which are made 
to fit inside the outer frames. Details in 
the accompanying illustration show how 
the corners and cross members are joined. 
The outside dimensions should be slightly 
less than the inside dimensions of the 
outer frames. They are fastened together 
only with glue and nails, as the covering 
material gives additional strength. 

These inner frames are covered on both 
sides with burlap or other material, fas- 
tened with small carpet tacks, and then 
are held in place by means of flat head 
brass wood screws, which pass through 
the rails of the outer frames.—W. J. E. 
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Money 


and a Barrel 


of eJun/ 











| First-Class Saxophonists make big money, and the work 


| player. 








© This seal on a radio or tool advertisement signifies the 


is easy and pleasant. You might easily become a wizard 
like Tom Brown, of the famous Six Brown Brothers or 
Ross Gorman, Saxophonist with Paul Whiteman. Or 
you might be a great record-maker like Clyde Doerr or 
Bennie Krueger or Joseph C. Smith. $100 to $500 weekly 
is not unusual for musicians of such ability to earn. 


Talk About Fun! 


There is always a good time for the 





SAXOPHONE 


It’s the ideal instrument for social entertain- 
ment. It is a key to social popularity. At parties, every- 
where, the Saxophone player is the center of attraction. 


Easy to Play - Easy to Pay 


The Saxophone is the easiest 
of allinstrumentstoplay. You 
don’t have to ‘‘study”’ the Sax- 
ophone as you do other instru- 


Three lessons sent free with the 
instrument start you. 

Besides being so easy to play - 
we make it very easy to pay for 


ments. There’s no practice one of these Buescher Saxo- 
| drudgery. You don’t have to phones with our simple plan of 
be ‘“ttalented.’? In aweek you. deferred payments. Play and 
can play popular airs. earn while you pay. 
BUESCHER BAND INSTRUMENT CO. 
Everything in Band and Orchestra Instruments 
340 Buescher Block, Elkhart, Ind. 138 


ge ——— oe eee eee eee ome —E ee ee ee oe — ee 
Buescher Band Instrument Co., 

340 Buescher Block, Elkhart, 
Cc ted in t ein t 


FREE 
Saxophone Book 


-Veryinteresting. Tells all 
about the various "4 
Buescher Saxophones, 
with pictures of the 
famous professionals 
and orchestras. Send 
coupon for a copy. 
Mention any other in- 
strument in which you 
may be interested. 


Indiana 
Ger tl rur 


lemen: | am i chec 


Saxophone Cornet Voresibieeus 


kine (Mention a other instrument interested 1n) 





7, 
3 


(ee AE Bares ate 


— Se ee 


approval of the INSTITUTE OF STANDARDS. See page 33. 
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yen Know the Real Facts? 


ENITH, Kennedy, Radiodyne, Pathe, Ultra- 

dyne, Murdock, Howard, Ozarka, Michigan, 
Music, Pfanstiehl, Phoenix, Andrews, Malone 
Lemon, Audiola, Gates, Globe, Harmony, Hart- 
man, Odell-Ferry, Peerless, Saal, Duck’s DeLuxe 
and many other makers of national prominence 
after exhaustive tests of all transformers—are 
using Thordarsons as standard equipment! 

Can you imagine these famous builders of sets 
that range in price up to hundreds of dollars, 
jeopardizing the tone quality of their instruments 
with anything short of the best amplification? 
Of course not! And that is why they all use 
Thordarsons. Superiority proved! 

Follow the lead of the leaders—build or replace 
with Thordarsons or buy Thordarson-equipped 





The Exclusive 


THORDARSON SQUARE COIL 
LEAK-PROOF CONSTRUCTION 


The Thordarson-made layer- 
wound SQUARI 
aro and the Sage re ¢ 


yl fits snugly 








turm—ne, open circuits ue, sets. All dealers can now supply you. Audio 
between coil and core (exclusive frequency types in three ratios: 2-1, $5; 314-1, $4; 
onary. aot ae especialy 6-1, $4.50. Power Amplifying (for push-pull cir- 
ma y to cause howls inset. Cuits), pair $13. Write for latest literature. 
(Thordarsons are quiet, even o1 


Over-size core 
cross section rrovides 50 


circuit mi 


N 
re io ‘8, prev nts over- - 
n B road ! — le ad 

in the vil short, 
nl more durable connec- 
‘the patented inner-locked 
} y r 

uper 








terminal posts—no tangled o 








broken wires inside case (exclu 

former comes ‘completely "pro. = AMT PLIF YIN fRANSFORMERS 
Fives or screws. through the Standard on the majority of quality sets 
short circuits or ed ly Unconditionally Guaranteed by © 
eee pecan cae THORDARSON ELECTRIC MANUFACTURING CO. 
formers for more makers of qualit Y Specialists VE. 1895 

sets than all mpetitors com- WORLDS OLDEST AND LARGEST EXCLUS SFORMER MAKERS 
sans Chicago, USA. 





HOME WORKSHOP DEPARTMENT OF POPULAR SCIENCE MONTHLY 





December, 1924 

















IMPORTED 2208 


SPANISH LEATHER 


Direct fram SPAIN 
ar & rear Savirgs 


For your home shop! 
PARKS 


Cabinet Shop Special 


$225 


with all attachments | 
and motor 














DISTINCTIVE 

XMAS GIFTS! 
HIGHEST quality Span- 
ish Leathers—exquisite 
workmanship—each 
piece entirely hand sewn 
by Spanish craftsmen— 
and marked “Spain.” 
We are exclusive im- 


porters for U.S. This is 




















oa 


SPECIAL } 
INTRODUCTORY OFFER | 
to —— you with quality 
beauty and distinction of GRA sates 
NADA and Sean SPAN ERE’S an all-round woodworker 
ISH Leather. Catalog of 300 for the small shop. Sturdy, 
models free. Newest styles in | fast and true. The biggest little 
bill folds, cigarette and cigar woodworker ever built. Saw table 
CARER, COM Purses, Care Cases, has 8-in. rip and cross-cut saw, and 
rosary cases, matcn cases, etc. | 4-in. jointer and borer. You can 
SAVE TIME— | choose from these extra attach- 
ORDER NOW! ments: band saw; shaper; sander; 
Satisfaction or Money Back. lathe; and motor. Send for Bulletin 


Send P. O. or Express Money 
Order. WE PAY POSTAGE! 
CALIFORNIA TRADING (0. 


Desk L 102 747 Warehouse St 
Ws | ANGELES, CAL } 


C-S and complete Parks catalog. 


The Parks Ball Bearing Machine Company 
1547 Knowlton St., Cincinnati, O. 
Canadian Factory: 200 Notre Dame East, meee Can. 








| a large darning needle. 
| ground and whetted to the shape shown, 


which gives a 














BILL FOI ™ 


Assorted Mode 
Exclusive gift. Brow 
or maroon Mos 

Blac k or maro 












ARK 


rnin | Th Hrctamt 


WOR KING INES’ 


vil 
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Spinning the Container Solves 
Novel Four-Ball Puzzle 


Tt PLACE the four balls of this puzzle 
in the four very shallow holes is an 
amusing problem. The natural way is 
to incline the cone, so that the balls can 
be placed one at a time. You will soon 
find, however, that you cannot succeed 
along those lines, for placing the second 


4-)/, STEEL BALLS 
RECESSES yj _--CELLULOID 
/ N\ ¢ 


io’ BRASS oar ) 





‘LEAD 


The puzzle and cross section through it. 
Note lead weight that aids in spinning it 


WOODEN PLUG 


ball causes the first to roll out of its recess. 
The trick is to spin the cone like a top. 

The cone is turned from dry wood and 
a recess is cut in the top for a celluloid 
disk. The best way of holding the 
latter is to cut a ring from thin brass and 
fasten it with six small wood screws. 

A lead filling must be provided to make 
the cone spin well. A hole 1% in. in 
diameter and 1°, in. deep is drilled in the 
center, and melted lead is poured in to a 
depth of about °¢ in. The hole is then 
closed with a wooden plug. The balls 
are from an old ball bearing.—C. A. O. 





Small First Aid Lancet Made 
from Darning Needle 


GOOD surgical needle of the lancet 
4 type for home use can be made from 
The point is 


— 
STERILIZING XQ 


WITH mn” \ 
A al 
ae 


ENLARGED VIEW OF ee 
) ao — 


X-X * “i 


How the point of the darning needle is sharp- 
ened and sterilized with fire before use 






keen penetrating and 
cutting edge. A cork pushed on the eye 
end serves as a handle. 

Before using such a needle, sterilize the | 
point by holding it in the flame of a gas 


| jet or match.—J. R. 





FoR mending small cracks in steam 
boilers of house-heating plants, a good 
can be made from two parts 
finely powdered litharge, one part very 
fine sand, and one part of quicklime that 
has become slaked through exposure to 
the air. Just before being used, this 
mixture is moistened with boiled linseed 
oil to a paste-like consistency. 








See page 33. 
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Constructing a Toy Motor from 
Junk-Box Parts 


WO electric magnets, obtained from 
an old door-bell, and a_ battery 


| furnish the power that turns the armature 


of this simple toy electric motor of unique 
design. When the circuit is closed, the 
magnets attract soft iron bars or rods, 
which are firmly fastened to two wheels 
taken from a toy construction set. The 
circuit is broken or interrupted as the bar 


| approaches the magnet in such a way that 

















the bars are attracted in succession, thus 


causing the rotation of the shaft. 


The shaft carries eight of these iron 


| bars, and also eight contact points, which 


are nothing more than short bolts. The 
current leading into the magnets is con- 

















Old bell magnets and discarded toy parts 
were used in making this electric motor 


nected with one pole of the battery. The 
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other pole of the magnets is brought to the | 


metal upright that carries the shaft. 

Insulated by a piece of wood, a metal 
arm rises above the shaft. To this arm is 
fastened a wire so that it makes and 
breaks contact with the bolts as they pass 
by. The remaining pole of the battery is 
connected with this arm. 

The current flows through the magnets 
when the iron bar is just above them; but 
when the bar is in line with the magnets, 
the current is broken. Momentum turns 
the shaft past the dead point and contact 
is again made between the wire and the 


| next bolt-head. This allows the current 


to flow through the magnets and they 
attract the next bar. The current flows 
only for an instant or so, just long enough 
to attract the nearest iron bar, whereupon 
it breaks until the next bar is attracted. 


Any battery or door-bell or toy trans- | 


former giving six volts will run this little 
motor.—E. B. 





Cork Tips Prevent Chair Legs 
from Scratching Floor 
ORK tips on chair legs will 4 
protect varnished or waxed {) 
floors from unsightly scratches. ) 





At the same time the corks make 
the chair relatively noiseless. 
To attach the corks, bore a 
_ hole 14 in. deep in the bottom of 
each chair leg. Fit into the hole 
either an ordinary bottle cork or “ 
a rubber stopper, allowing it to secede V4 
in. or more. One set of corks will last 
many months and when they are worn 
| down, it is a simple matter to replace 
them.—K. B. M. 
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" Blectrical and Mechanical 
Railroads 





TRAIN ILLUSTRATED ABOVE 
No. 1307 — Twentieth Century Limited—exact copy N. Y.C. Electric Loce 


with headlight and automatic reverse, mail car—2 Pullmans—all electric lig 
20 pieces Length of train 48 inches—track 2 Price, delive 


The World’s Fastest Train! 


HERE it goes! WOW—What a pick-up!! 
“Hey slow it down Bill—there’s a curve ahead!” shouts 
Pinkey the new American Flyer fireman. Bill doesn’t move 
—the American Flyer roars on—hits the curve gaining speed all the 


time — its again on the straightaw: ay speeding and roaring tow ards 
the first stop. 


“Stop it Bill! We pick up the mail 
looked anxiously ahead. 


“All right Pink.” 


Bill the Engineer figures just where he wants to stop in order to pick up the 
mail—he shuts off the power—the American Flyer slows down and comes to ¢ 
dead stop without the slightest sign of a jar or shake. 


“ALL ABOARD!” OFF AGAIN! 


MOlivE 


, $26.00 


2 inches. 








cries Pinkey as he 


here,” 








No. 1221—Electric Engine, with headlight, 8 inches; 3 doub! 


le-truck cars, 64e in 
track, semaphore, station, tunnel; rheostat and track connecti Length 


ches, 14 piec es of 
of train, 31 inches. 


deliv ered, $12.00 


Price, 








—— 
OT a el ae \ 
No. 2—Mechanical Engine, 
inches, cars 5'2 inches; 


103 inches; 


American Flyer 
Transformer 
Price, delivered 
$3.75 


with brake and piston rods 6'2 
bagé: ge rer ar has sliding doors; 
length of train, 24'2 inches. 


inches, tender 4 
10 picces of track, 


Price, delivered, $2.65 








No. 13—Mechanical Engine. with brake and piston rods 7 inches, tender 4 inches, cars 5! 
baggage car has sliding doors; 12 pieces of track, 2 switches, length of track, I¢ 
train, 25 inches. Price, 


» inches, 
0 inches; length of 


delivered, $4.25 


Send ten cents and we will mail you 

Horace Wade’s famous story about 

he Backyard Railroad” and the 

beautiful catalogue illustrated in 

color showing the full line of Amer- 
ican Flyer Trains 


If your Toy Dealer hasn’t got the 
“American Flyer” train you want 
—we will send any of the above 
outfits postpaid on receipt of price 


2237 SOUTH HALSTED ST. 
CHICAGO, U.S.A. 


American Flyer Mfg. Co. ?” 


— 





© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 33. 
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Coal-Saving Guaranteed 
to every user of the CROWN fuel Saver 


Put that 20% saving in dollars and (“smoke”) that usually escape up the 
cents. Figure it up on the amount you — chimney. (See illustration.) The result is 
spent for coal last year. Add up how _ a slow fire, a tremendous increase in heat 
much a 20% coal saving means to you’ anda corresponding reduction in smoke. 
over a five or ten year period—and you'll 




















decide that the inexpensive CROWN a 
Fuel Saver is worth while investigating. stauesen The CROWN 
COMBUSTION 3f 

Money Refunded Fuel Saver 
The CROWN guarantee is absolute. fits 

Attach this amazing coal-saver and the feed 

pent qrecmacet to the feed door of your door of any 

heating plant and you must make an ‘ 

actual saving in fuel of at least 20%—or heating plant 

your money will be refunded without 

question. 20% is the minimum coal- 


saving possible with the CROWN; Begin your coal 
some users obtain yearly savings of 30%; and money-savings NOW 


Ee ae” sie x : 
others as much as JU". Get cleaner, steadier heat that wil! keep your 
. home comfortably warm; Make less trips to 
The CROWN burns *“‘smoke’’, fire the furnace; eliminate smoke and deadly 
Creates intense heat gases by attaching the CROWN to your fur- 
nace. Write today for full details of this guar- 
The ; NY FE : <7" , anteed coal-saver and heat-producer and for 
} ( () { Sx ¢ m e €€ coa i T 

The CROWN Fuel Saver may be (yee of FREE. Booklet—Making the Coal 

easily bolt d to the feed door of any Rill Look Like 30 Cents.” 


heating plant. It works automatically, 


providing by means of natural draft, an CROWN FUEL SAVER CO. 


auxiliary supply of pre-heated air over . 112 N. 10th St., Richmond, Ind. 

the fuel bed [his pre-heated air ignites Distributors Wanted. High-grade men can _ build 
oa er 7 ie r 1 l F profitable businesses in their communities. Write for 

and turns into heat nearly all the gases interesting proposition. 


| Mission-Style Rocker Is a Strong | 
| and Comfortable Chair 


cy piece of mission furniture that 
has maintained considerable popu- 
larity is the rocking-chair. It commends 
itself especially to the amateur mechanic 
because of | 
its ease of | 
construe. | 
tion; and, | 
besides, it 
is a most 





comfort- 
| able chair | 
Per the | 


smo king- 
room, den, 
library, or 
living- 








room. 
7 2 @ 
The completed rocker rocker is 


built pre- 

ferably of oak. The four legs are cut from 

l-in. stock to the dimensions shown. They 

| are mortised and tenoned to accommodate 

| the arm rests, side rails and rockers. 

| The arm rests, also cut from 1l-in. ma- 
| terial, are mortised to take the tenons on 











Working details of the 
chair frame, layout for 
the rockers, and dia- REAR 


grams of the upholstery 4 ELEVATION T | 





























AMERICAN BOY SCROLL SAW | sisis \ weed agement 












Make Your Mind an index 
from which you select facts, 
figures, names, faces. De- 
velop concentration, self- 
control; overcome bashful- 


It’s Easy to Build Things 
When You Use This Saw 


ne 





ness, forgetfulness. Write ¥ 
today for FREE memory and 
concentration test and illus- 
trated booklet, *‘How to 
Remember." 


PROF. HENRY DICKSON 
Dept. 929, Evanston, lil. 












nf sl elote f ' a; 
STRIPS OF « 26" —_———- 
INNER TUBE OETAIL OF ARM 
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vood verte 
up to 
make your radio sets,scooters, | The Midget 
cabinets,experiment work and “‘Five-in-One’’ Slide Rule 
lots of useful things around is a combination Mannheim, Polymet 
the house, etc Can be motor 


driven. An ideal Christmas gift 
for your boy. 


IT’S A REGULAR TOOL 
And the Price Is Right 


To get complete details, write your 
name plainly on this ad, clip and mail | 


© Delta Specialty Co. 
858-F Third St. Milwaukee, Wis. | 


tract Slide 


every root and 


scales on white celluloid. Size 4 in 











ric, Leg Loe. Binary. — and a- } inal +|8/,— 
ule, It will instantly add, ’ 4 re 
subtract, multiply and divide any com- SEAT ’ \STRIPS OF 
bination of whole numbers, fractic 
mixed numbers and decimals. Gives 
ie er, also Logs, Sines 
and Tangents. Made of aluminum with 


proved and adopted by colleges. Price 
with Instructions, $1.50. Leather Case 
50c extra. Sent C.O.D. if desired. Cat- 
alogue Free. GILSON SLIDE RULE 








—: *  INNERTUBE 


Ap- 








CO., Niles, Mich. 


FURNACES 


LRU Aa 
Purposes 


OXO-GAS, the cheapest, cleanest, most efficient fuel known 
to science is made from kerosene or distillate, and air, mostly 
air. Burns with a pure blue flame of high heating intensity, as 
<a silently as city gas. Over a million in use. 
Manufactured by the oldest (est. 1906), highest rated 
and most responsible corporation. Ask any bank. 
Send for Catalogillustrating and describing twenty 
different, distinctive designs of oil burners for Furn- 
aces, Cook Stoves, Heating Stoves, Base Burners, 
Hot Water Heaters, etc. 
AGENTS Some choice territory for OXO-GAS 
WANTED agencies still open to thoroughly respon- 
sible parties. Your own locality may yet be unassigned. 
One of 20 


aS 
a We cronia LIGHT COMPANY 
4 poral Be 103-12 N. May Street ™ a Chicago, Ti. 


















for ranges 
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e | S SH 42% 
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A, Att | 
" | Pe y* we ' 
: ae Ce he 2| 
ELEVATION SIDE ELEVATION 
ROCKER 1/4'THICK 
EACH SQUARE LAYOUT OF 
1%," ROCKER 





the legs. The upper edges of the arm 
| rests are beveled. 

The three rails that connect the legs are 
dressed to 7% in. and tenoned to suit the 
mortises in the legs. The rockers are cut 
from 114-in. stock. 

When these parts have been prepared, 
they should be well sanded and assembled 
with a good grade of liquid glue. Set 
aside to harden thoroughly. 

(Continued on page 149) 
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INSTITUTE OF STANDARDS. See page 33. 
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Funnel with Slender Outlet 


O FILL oil cups and the like with any 
quantity of fairly heavy oil, an oil- 

ean is the handiest, but is so slow as to 
try the patience of most mechanics. The 
writer thought of us- 
ing a funnel, but 
could find none that 
would fill the require- 
ments in the local 
shops. The outlet of 
the smallest one was 
too large for the oil- 
cup openings, about 
14 in. The difficulty 
was met by purchas- 

ing a 10-cent oilean with a long outlet and 
cutting the bottom out with a can-opener. 


CUT OUT 
BOTTOM 


| Such a funnel is handy around the home 


garage, in shops, and almost everywhere 
there is machinery.—R. C. T. 





Mission-Style Rocker 


(Continued from page 148) 


The rear legs taper slightly because of 
the shape of the back of the chair, but it 
is not necessary to shape the legs; they 
will assume the correct taper when the 
back is in place. 

Four triangular blocks, A, to reinforce 
the seat frame are glued and fastened in 
place with wood screws. These support 
the seat and act as a stop for the back. 

The seat and back are constructed next. 
The frames are of 7¢-in. stock. Small 


| triangular blocks are fastened in the cor- 


ners of the frames to stiffen them. At the 
rear of the front rail of the seat frame is 
fastened a block, B, to prevent the seat 
from slipping forward. 

Pieces of old inner tubes are cut into 


| strips and fastened to the frame to form a 


woven backing for the padding of these 
parts. The padding consists of thin can- 


| vas bags filled with silk waste; these are 
| held in place with small tacks. 
| then are covered completely, except for 


The parts 


the under side of the seat, with imitation 
leather, fastened with upholstery nails. 

The woodwork may be finished to suit 
the builder.—W. J. E. 





ORE detailed suggestions on up- 
holstery appeared in William T. 
Weld’s article, ‘‘How to Construct an 
Upholstered Footstool,’’ in the October 
issue of POPULAR SCIENCE MONTHLY. 
The style of finish just now most 
popular for so-called Mission pieces in 
oak is as follows: The wood first is 
sponged with water. Thenit is rubbed 
with fine sandpaper and the pores of 
the grain are cleaned as thoroughly as 
possible from dust with a stiff, hard 
brush. The piece is given a strong 


water stain of Missionor a correspond- | 


ing shade. A light colored paste filler is 

applied next; it may be natural color or 
| any light shade of gray, green, or brown. 
| Rub whatever filler is used, across the 
| rain with a pad and clean off with 
rags until the surface 1s entirely clear, 
except for the pores, which will show 
light against the body stain. Allow the 
| filler to dry for a day and sandpaper 
lightly with 0 or 00 sandpaper. If any 
trouble has been experienced in filling 
the surface perfectly, give a second coat 
of filler, somewhat thinner than the 
first. 
| One or more coats of furniture wax. 


Then complete the finishing with | 





Violin or Cello? 
Does your loud speaker differentiate! 
Can you tell the difference bet 
i \ yi and a ce cornet ( 1 
nbor ib { 
your loud sy er? J 
efinements 11 Di 
s( lvec aen¢ 
1¢ t ter 





In fairness 
to your receiving Set 


—test this amazing 
new loud speaker 





The Upright 





e Dictogran \ eve é Beautifully hand -ertched. 
dreamed of possibilities in your radi 12 inch ebony-finished hard 
rece} Dic gral Scientist or » ; ibber horn ai | bell secure- 
| ‘ ] } ly Mounted on metal Dase. 
have ved I m t ud eake . “gee 
i % Dic 7. Easily hooked 1n on any set 
prob 1 ¢ , j rt 1 
 aearesd Dix al i cc without extra batteries 
tying 7 aa eae Price $25.00 
rey ¢ 
a \ c C € Na 
1enc ac a ega 1¢ aeeyt 
€ id rin ot Yo 
i \ S ve ked g] 
me ip! t | ne ider ( 
al ‘ \ C ent 1 C i e¢ 
The é cello, the 
I e< i 
[ Dictog embodi 1 ark- 
Die tic ce inc Ace Ca 
pe w hic rt erbalance h 
¢ € ¢ I ery 1 ab] 
} ed } er 
© 
mene) fe ee Pe ee > 
' ument is clearly defined The Portable 
ee 
ig garhied. Hence, BLCes Bea itifully hand - etche 1. 
sound range and faithful reproduc 12 inch hard rubber bell 
of the orig enditic mounted on non - vibrating 
metal tone arm. Ebony 
You're welcome to a five day trial —- — oe See 
; mall anc pact. 
Dictogrand dealers will gladly place a Dictogrand in . i ia 


your home on five days free trial with no obligation 
to you whatever. Write for this liberal offer, giving 


Price $24.50 








radio dealer’s name. In our reply, we'll include a supply 
of our famous and popular “ Applause Cards,” if you 
say SO. 





Please tell me how to secure a Dict 
five day s free trial Also s 1 


AND PORTABLE 


Dicto 


Two Models: UPRIGHT g 


DICTOGRAPH PRODUCTS CORP. 
NEW YORK, N. Y. 














| Pacific Coast Agent: Leroy C. Bishop 
1241 Pacific Mutual Bldg., Los Angeles, Calif. 
© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 33. 
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Tested and Listed as Standard by Underwriters’ 
Laboratories 


§) 


A noiseless 





bulbless radio 
battery 
charger 


Entering the field late last year, the 
Balkite Battery Charger is today 
universally accepted as one of the 
most efficient and _ trouble-free 
methods of charging radio batteries. 
1. This charger is entirely noiseless. 
2. It cannot deteriorate through use or 
disuse. 3. It has no moving parts or 
bulbs. 4. It has nothing to adjust, 
break or get out of order. 5. It cannot 
discharge or short-circuit the battery. 
6. It requires no attention other than 
an occasicnal filling with distilled 
water. 7. It delivers a taper charge, 
and cannot damage the battery by 
overcharging. It cannot fail to 
operate when connected to the battery 
and line current. 9. It is unatiected by 
temperature or fluctuations in line 
current. 10. It is simple, efficient and 
indestructible except through abuse. 
11. Without added attachments the 
charger may also be used to charge “B” 
storage batteries. 12. It can be used 
while the set is in operation without 
disturbing sounds. 
The Fansteel Balkite Battery Charger will 
charge the ordinary 6 volt radio or auto- 


mobile storage battery at 3 amperes, from 
110-120 AC, 50-60 cycle current. 


Manufactured by 
Fansteel Products Company, Inc. 
North Chicago, Illinois 


Price $19.50 


© West of Rockies $20 
In Canada $27.50 


At your dealer’s. If your dealer 
cannot supply you, sent prepaid on 
receipt of price 


Balkite 


Battery Charger 








© This seal_on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. 
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A Bookcase Easy to Build 
(Continued from page 92) 


| similar, the pieces Q being screwed or 


nailed to the inside of the ends, and the 
lower rail, J, being nailed to them. The 
baseboard, N, and the baseboard returns, 
O, then are glued on and held with a few 
small brads. The strips, L, are also nailed 
to the end pieces at the back to form 
stops against which the large back panel, 
K, can be set, as shown in the detail 
marked ‘‘Plan of case.”’ The shelves are 
notched for the strips, L, and nailed 


| solidly in place through the ends. 


| place. 


| if they 





The overlays are cut with a coping-saw 
from veneer 1/16 in. thick and glued in 
These pieces conceal most of the 
nail holes. Any that are not covered 
should be filled with sawdust and glue, or, 
are large, as in the edges of the 
door stiles, plugged with wood. Holes 
should be drilled for all the larger nails 
used, particularly in the doors, and it is 
advisable to leave the door stiles, E, 
longer than necessary, cutting off the 
“‘horns,”’ as they are called, after the 
doors have been made. 

Glue all the joints, whenever possible, 
before fastening them with nails or screws. 
A good grade of liquid glue will serve for 
this and for attaching the overlays. 


HE doors should be planed carefully to 
fit in the opening intended for them 


| and then notched for the hinges. The 


simplest method is to set the hinges their 
full thickness into the outside door stiles. 
This is a simple matter, although care 
must be taken not to cut the notches too 
deep or the doors will bind. 

One of the simplest and neatest catches 
for the doors is what is known as a push- 
button catch without a lock or key. To 
insert one of these requires only the boring 


of a hole for the barrel of the catch. This 
| type of lock also can be obtained with a 


lock and key and is no harder to install. 
An ordinary small door lock may be used, 


| or any type of a catch or lock. 


If made entirely of whitewood, the 
bookcase should be stained either mahog- 


| any or walnut and finished with coats of 


shellac and wax or varnish, as preferred. 
In staining the case, the overlays may be 
left the same tone as the rest of the wood, 
or made either lighter or darker, depend- 
ing upon the effect desired. 

Oak, if used, may be stained any finish 
preferred—and these range all the way 
from the natural color to almost black. 
Then fill with paste filler of the same 
color as the stain before applying shellac, 
wax, or varnish. 

A striking and novel finish for oak is 
described in the foot-note on page 149. 





Using an Electric Lamp to 
Protect Radio Tubes 
HE radio fan who has not burned out 


one or more expensive vacuum tubes 
at some time or other is unusually for- 


| tunate, yet there is a very simple way to 


insure tubes against accident. It is neces- 


| sary only to place a 15- or 20-watt electric 
_lamp of the common 110-volt type in 
series with the B battery, so that the cur- | 


rent must pass through the lamp before 
going to the set. This will protect the 
tubes in case of a short circuit. 











This $22 VICTOR 


Pure 


rier LOUG Speaker 
$950 


GUARAN- 
TEED to re- 
ceive clearly 
any broad- 
casting sta- 
tion your set 
brings in. 

Sent PRE- 
PAID to you 
direct from 
manufacturer. 
Shipped 
promptly and insured at our 
cost. 

Scientific construction and 
guaranteed performance of 
the VICTOR SPEAKER, 
plus this extraordinary low 
price makes it unquestionably 
one of the greatest loud 
speaker values on the radio 
market. Its unusual vol- 
ume and clarity of tone 
insures you the height 
of radio enjoyment. 
The VICTOR SPEAK- 
ER is backed by an ab- 
solute factory guarantee. 


Dominating Features 
In the VICTOR Speaker 


1. Our fiber horn has a crystalline finish, coupled 
with an adjustable loud-speaking unit that permits 
wide range and clear resonant tone quality without 
distortion. 

2. Metal parts are of heavy cast aluminum 
brilliantly polished 

3. Base is of cast iron, producing an even balance 
to the whole horn. 

year’s guarantee from purchasing date 
ag: 1inst mechanical defect. 

5. There is no necessity for auxiliary batteries of 

any kind. Just plug right in on the second stage. 


; VICTOR SALES CO., Dept. S. 

| 210 Bigelow St., Newark, N. J. 
GENTLEMEN :— 

| Send me one VICTOR speaker on 

| subject to conditions you advertise 

l 










© 








I shall pay post 
man $9.50 upon delivery. 


Name. 


l 
| 
ten days’ trial, | 
| 
| 
| 














Learn by mail, ev at home. 
Make up New ‘Furs Make Old 
Furs Like New. Learn Fur Re- 
pairing and Cleaning. 
Learn our secret processes. Learn 
glazing, ironing and storage. Big de- 
mast, big need in eve Ree hbor- 
. Pleasant work. dling. 
A wonderful eurowdied field. 
Men and women equallysuccessful. 
$ AN HOUR IN YOUR 
SPARE TIME 
or a real business now and later 
a big fur ny Next month 
earnings start if you learn now. 


FREE BOOK 


Tells all about this 

—— ofSpareTime 

oney Makers. Big 

et? Zs ? opportunity Now,. \ 
n your neighbor- 
tat Be first. 

Writeat once for book, get full details a A 
of this money making business. 7 
is Free. No obligation. Send Today. - 


Northwestern Fur _ + 
1789 Sunderiand Bidg., 


BLANK CARTRIDGE PISTOL 


tection against Burglars, Tra : 












Well made and ef- 
fective; modelled on 
latest type of Revolver; 
pl dehy Trance alone is 
ough to scare a burglar. 
When loaded it may be as 
effective as a real revol- 
ver without danger to life. It takes standard .22 
Cal. Blank Cartridges obtainable everywhere. 
Price 50c. Superior quality $1.00 ong 
Blank Cartridges, by express, 50c per 


Johnson Smith & Co., Dept. 181, ‘Racine, Wis. 


See page 33. 
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Phonograph Turns on Lights 
to Music of Carols 
By R. H. Kasper 


T CHRISTMAS any novelty ap- 

propriate to the season is enjoyed by 

the whole family, from the little children 

to the grown-ups. If one has a Christmas 

village, and a phonograph is available, a 

novel light effect can be produced with 
very little work. 


The village is set up, the houses are 


equipped with low-voltage electric lights, 
and the phonograph is arranged as illus- 
trated to switch on the lights auto- 


CLAMPED TO COPPER OR BRASS 


pr vq INSULATED FROM ARM ‘ 











LIGHTS 


ae 





CONTACT 
SPRINGS 


UL PRartery 


How the contact pieces are attached to 
the phonograph, and diagram of the wiring 





matically, one after another, to the ac- 
| companiment of a Christmas carol, such 
| as “Silent Night! Holy Night!’ 

An arm made of copper is clamped to 
the swinging tone arm of the phonograph, 
but insulated from it. Directly opposite 
the copper arm, a piece of wood is clamped 
to the cabinet so that there will be about 
1; in. clearance between it and the copper 
strip. This piece of wood carries a num- 
ber of contact shoes, one for each light 
used. These are bolted to the wood and 
| connected by wires with the lights. 
| As the swinging arm of the phonograph 
passes across the Christmas record, one 
contact after another is formed, flashing 
on the corresponding lights. 

The contacts must be very light, so as 





ducer across the record. The wiring is as 
shown; one side of the lights is connected 
with a common wire, which goes to the bat- 
tery, and the other wire from the battery 
| is connected with the contact on the tone 
arm of the phonograph. 





Small Mushroom Anchor Made 
from Old Harrow Disk 
MUSHROOM anchor for a rowboat 


or raft may be made from an old 
harrow disk. A simple way to form the 


bend an eye for ; 
the anchor rope. SQUARED ~ a 
The other end 
should be squared 
and fitted in the 
square hole in the N 
disk. x 
| The disk bears 
| against a shoulder 
| on the end of the 
rod and a washer 
and large cotter 
hold it securely. 






BUGGY 
AXLE 









HARROW DISK 


For a rowboat 
or a small raft 
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MURDOCK NEUTRODYNE 





not to hinder the movement of the repro- | 





Announcing.» 


The new Murdock 5-tube 
Neutrodyne with 
Speaker and “B” battery compart- 
ment—backed by 
ence in making fine Radio Products. 





NOTICE 


F your dealer 
J doesn’t sell 
Murdock Pro- 
ducts write for 
beautifully illus- 
trated booklets 
giving complete 
description of 
all Murdock 

Products. 











WM. J. MURDOCK COMPANY, 
Sales Offices: New York, Chicago, 





Nereoovi 











“built-in” Loud 


20 years experi- 


430 Washington Ave., Chelsea, Mass. 


San Francisco, Washington, D.C. 


MURDOCK 
RADIO PRODUCTS 


Standard since 1904 








shank is to heat one end of an old buggy | 
axle or similar steel or iron rod and | 


LATEST WHOLESALE 


RADIO ~ meri 
REE. robin 


1s. page catalog 
of latest radio goods at Wholesale. 


Live dealers and agents wanted. 


STANDARD RADIO CO., 104 East 13th, Kansas City, Mo. 















l prices smashed to almost half. 


"2 late — completely Tebuilt and re- 
Gnishes d brand new. GUARAN 








PER wh. 
wood, ved am cone Oliver— 


and it’s yours 


EED for ten “S&S 
SARS. Send no money—bi, PRE E catalog 


shows actual machines in full colors. Get our direct-to- you easy pay- 
— mt plan and 10-day free trial offer. Limited time, so write today. 
ernational Typewriter Ex., 186 W. Lake St. Dept. 43 , Chicage 


© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. 


PRICES 

















Just Wear This Beautiful Hand- re 
Tailored FREE Cap and Make SSS» / 


Big Moneyin Your SpareTime! \“S 
I want to give youa FREECap. I know t 
your friends will be delighted with its / 
class, style and fit and you w i make a generous —_ 
anne Sealy orders. These cape sare genuine hand-t 
made to individual measure. NINE OUT OF TEN ‘MEN 


WILL ORDER RIGHT AW AY. 


$10 a Day Easy In Spare Time 


Me ‘Donald made 658 in one > wee k. Hampton made @7.65in 
) Br hot rs. Schmi iia tieveann ihissalary from 635 a week 
to almost 675! And you can do every bit as we Send 
your name right away and |"!! tel! u how to make @10 
a day and also secure a Tay| ot Cap for your own use, 


Write at once. J, W. Taylor, President, Taylor Cap Manu- 
facturers, Dept. 9.W Cincinnati, Ohio. 


See page 33. 
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“This Snap-On Kit 
Keeps My Car Fit’’ 


5 AP-ONS are the loose nut’s 

vorst enemy and the car owner’s 
best friend—in the garage—on the 
rr ad. 


No matter whether said nut is in a 


tight piace, ar uund a corner or Out in 


the open, there’s a Snap-On handle- 
combination and socket to reach it— 
fit it—put it back on the j b—eas y as 
nothing. But best of all, there’s a 
small kit—about the size f this one 
above- ‘hase lly selected by Snap- 
On engineers for your | ATTICL ular car. 
All a peas oie you need—none you 
don’t need—and at a price you'll say 
is trifling compared to what they’ll do. 


Remember, loose nuts cause damag- 
ing wear, annoying rattles, road 
troubles! Your Snap-On Kit will 
nak ‘eal incentive to overhaul 
ur car— seman se it fit and de- 
pendable on the road, lengthen its 
ST. 


day. 


ervice va! t ne t 

service and reduce its perating 
+ 
U< 


Send for name of nearest dealer 


Over 200,000 garage mechanics 
use and recommend Snap-Ons. 


Sn -On 
© a INTE ap ABLE 
Socket Wrenches 
Snap-On Wrench Co., Mfrs. 


Milwaukee, 





Wisconsin 
oo =e eet enwe ete Se = SS ee ee es ee ee a a a 


DISTRIBUTORS 


MOTOR TOOL SPECIALTY CO. 
14 E. Jackson Blvd., Chicago 





~ | Post Boring Machine Built 


Largely of Pipe Fittings 
By Frank N. Coakley 


ERHAPS the easiest machine for the 

home workshop mechanic or the car- 
penter to make is the post borer illus- 
trated. It is constructed from materials 
that are readily obtained. As the frame 
is made from 214- or 3-in. pipe and pipe 
fittings, the expense of constructing pat- 
terns is unnecessary. 
| The driving shaft is made from a short 

length of 114 in. cold-rolled steel. Key- 

ways are cut at each end, one for the tight 
pulley and the other for the friction disk. 
The two tees that act as bearings are 
babbitted to the shaft size and a hole 
tapped in the side wall of each for a 
grease cup. Two collars are setscrewed 
securely to the shaft in the positions 
| shown. 
| To form a support for the bearings, a 
| standard pipe flange is screwed to a short 
| length of pipe, which is screwed into a tee 
| between the two bearings. This tee is pro- 
| 


vided with a tapped hole for a 1-in. pipe, 
which is flattened to receive the lever 






2" 
v 
& 


16H LOOSE 
LEYS, SOO RPM, 






FRICTION Disk} 


SHOP POST ~ BENT PLATE As 


A side view of the boring machine and de- 
tails of friction disk and table bracket 


support. The lever support and operating 
lever are from 1 by 3% in. flat steel bars, 
riveted together. A pull rod is hung from 
the end. 

The spindle is a piece of 1-in. cold- 
rolled steel, keyed as shown. 

The machine is provided with a friction 
drive. The driving disk is made from 2 
round plates between which 3 fiber disks 
are clamped securely. These are trued 
up ina lathe. The driven or spindle disk 
is a piece of 14-in. plate, perfectly flat and 
smooth, fastened to a sleeve, as in the 
detail A. The bottom nut is provided 
with pinholes to allow for adjustments to 
keep the two disks tight together. The 
side of the tee at this point also is tapped 
fora grease cup. A 14-in. hole is drilled in 
the disk sleeve to allow grease to lubricate 
the spindle. It is a good plan to plug the 
pipe leading into this tee so as to keep the 
grease around the moving parts. 

The table is so simple that it requires 
little explanation. The bent plate that 
acts as a bracket is provided with a 
circular slotted hole to allow the table to 
be tilted for angular drilling. This feature 
is shown at B. A wooden bench is fastened 
to this plate. 

Care must be taken to make all the 
pipe connections poeeeeee ante 





————. 
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Amsco Low Loss Condenser 
Designed especially for perfection in 
set building. A laboratory instrument. 


Amsco **Dublwundr’”’ 
Combination rheostat and _ Potentio- 
meter. Selected by I. M. Cockaday for 
use in his improved Four Circuit Tuner, 
as described in the October Popular 

Radio. 


Amsco Double Rheostat— 


Designed to take the place of two Rheo- 
stats. Saves panel space and wiring. 


Ask your dealer or write for 
wiring diagrams and literature. 


Amsco Products, Inc. 
Broome & Lafayette Sts., New York 














“DON'T SHOUT” 


“T hear you. I can hear now as 
well as anybody. ‘HOW?’ 
With THE MORLEY 
PHONE. I've a pair in 
my ears now, but they are 
invisible. I would not know 
I hadthem in, myself, only 
that I hear all right.”’ 


The Morley Phone for the 


DEAF 


is to the ears what 
glasses are to the 
eyes. Invisible, 
comfortable. weight- 
less and harmless. Anyone can adjust it. Over one hundred thou- 
sand sold. Write for booklet and testimonials. 


THE MORLEY CO., Dept. 797, 10S. 18th Street, Philadelphia 












BURN YOUR NAME ON TOOLS. 


with 


ARKOGRAF 


Protect your tools 
from theft. Write any name, engrave 
any design on tools and metal with 
electricity like writing on paper w 

en or pencil. vomplete outfit 
3.50, prepaid anywhere. Interest- 
ing descriptive circulars free. Write 
to-day. Agents 


Arkograt Pen Bens 1171-A East Stark St., Portland, Oregon} 

















@ This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 33, 
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Making Durable Christmas Toys 
of Heavy Plywood 
By Capt. Charles C. Hall 


EAS of my four children has one of 
the Santa Claus dolls illustrated and 
I have made others for nearly every 
kiddie in the neighborhood. Four years 
ago I made 14 of them and, except for 
some scratches, they are as good today as 
when made, and as well loved as any dolls. 
The durability of these toys is due to 
the material of which they are con- 
: structed, which is 5-ply veneer 34 in. 
thick. Five- or 3-ply veneer 1% in. thick 

is more generally stocked by lumber 

dealers and it will do about as well. It is 

, not advisable to use ordinary straight- 
grained wood, as it is apt to split. | 





A piece of veneer 12 in. square will be 
sufficient to cut out one doll. 





By dividing 


‘ce! 




















—— 


BODY LtG 


The Santa Claus doll, detail of the joints, 
and squared patterns of the parts 








a sheet of cardboard into 1-in. squares 
and copying the patterns, it is a simple | 
matter to make templets for marking the | 
wood. Naturally, the arms and legs are | 
rights and lefts, but this is taken care of 
simply by turning over the templets. I 
use a bandsaw in cutting out the wood, 
| but a coping saw will do. 

A 3/16-in. hole is drilled in the center of 
each arm and leg 1 in. from the end that 
fastens to the body. A corresponding 
hole is drilled in each shoulder and hip. 
If 34-in. veneer is used, four 3/16 by 1% 
in. soft iron rivets will be needed. 

| rivets are driven through from the front 
and riveted in the back. 

I have found that white, black, and red 
carriage paint gives the best results in 
finishing these toys, as it dries quickly 
and leaves a gloss. The expression of the 
face is helped if a touch of blue is given to 
the eyes. The lips and end of the nose are 
red. The remainder of the coloring is 
indicated in the diagram. 








Waxing Woodwork Successfully 


HEN amateur woodworkers have 

trouble in obtaining a good wax 
polish, usually it is because they overlook 
the fact that a good waxed surface is 
insured only by the friction caused by 
hard and long continued rubbing. 
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| “EXPERIENCE IS THE VITAL FACTOR IN EXCELL 
NI i 
| Gbhompso 
NI 4 | 
io 4 
pay 
| 
| | Thompson radio products are ily developed and 
| standardized in radio as is the telephone in wire « 
cation. Thompson owners do not worry abou w their s 
| and speaker will compare with “next year’s model.” Pert 
| || remains Perfection. 
Thompson simplicity of operation well as T 
range and power makes it possible to receive the desir 
program just exactly as it is given before the ro 1e. 
Those who wish real radio entertainment at low cost v 
decidedly interested in the Thompson Neutrodyne Radio 
Receiving Set-—NOW $125—and the Thompson Speaker— 
| NOW $28. 
‘ The fully developed Thompson Radio Products h 
Nic reasonable prices are possible only to an organizat t | 
has been making radio products exclusively for many 
4 . ; 
NS If your dealer does not handle Thompson radio 
products, write to us for descriptive literature 
gl and the name of a Thompson dealer near you. 
vy 
R. E. THOMPSON MANI Cx 
aN © sneiahas gars 
30 CHURCH STREET NEW 








on Gallon of Gasoline — 


A) Starts Easy at Zero. 
with Air Friction Carburetor 


ad We guarantee all other cars nearly 
double present mileage, power and 









flexibility. Models for any car, truck, 
tractor, Marine or stationary engine. Makes old cars better 
than new. See our mileage guarantecs. 
eee 34 mi.J[Chevrolet ..32 mi.[Dodge..... 28 mi. 
Maxwell. ..30 mi.J Overland. ..32 mi] Oakland ..24 mi 
Mileage guarantee on any other | car sent on request. 

You can 

SENT ON 30 DAY’S TRIAL 3:50 an 


car in heaviest traffic without shifting gears. Starts off on 

high in any yf on ed os ——- or heating—Ne jerking | 

or choking. s Wa } 
K-FRICTION CARBURETOR COMPANY 


1361 coe | Building Dayton, Ohio, U.S. A, | 


© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF 





s FOR 
rite 
ABOUT 


3 H.P.—The Fastest “Light Twin” 
Designed and Built by Ole Evinrude 
Weighs less than 17 Ibs. per h. p 

Gives haif more power, much more seco’, 

yet easy tocarry. Instant starting with- 

outs ype a rudder steering. Trouble 

proof carbyretor. Push button reverse, 

without danger of tipping boat. The ideal 

family motor. Fits carrying case without 

taking apart. Write for catalog. 

ELTO OUTBOARD MOTOR COMPANY 


Manufacturers’ Home Bidg., 
Dept, W. Milwaukee, Wis, o~, 









STANDARDS. See page 33. 





154 HOME WORKSHOP DEPARTMENT OF POPULAR SCIENCE MONTHLY 


December, 1924 





Do you want Building a Hammered Copper 


to bea 
Foreman? 


Study Machine Shop 
Practice and learn all 
about many different types 
of machines, cutting tools, 
relative feeds, speeds. 


HE I. C. S. Course in Ma- 
chine Shop Practice will lift 
you out of the ranks of the mere 
machine tenders and give you, ina 
few months, the knowledge that 
it used to take years to pick up 
by traveling from shop to shop. 
This is the best course of its 
kind ever offered, and one that is 
proving of great help to men who 
vant to become foremen or have 
shops of their own. 


Write for this 
FREE BOOK 
This 24-page book on Foremanship will be 


revelation and an inspiration to you. It 
tells all about the pres- 








ent scarcity of capable rei: 
foremen and explains | Soemenaip | | 
how you can train [ 
yourself to get a big- iss | | 
ger job and a larger H ms : 
salary. Just mail the j sa EI 
coupon and we’ll 
gladly send it to you |! PY 
free by return mail. ‘tows emma 


pital, for the 








tsa e né ws of the 
e truth and only the 
te ep posted this is 
your me 1 We @ magazine 
t me which “Be j 
Will b esome, e> "PATHFINDER is yo If you 
I ring «: avore ate a paper whi ch puts everythi A oA 
here itis. Send 15 cents to show that you might 
i ke such a magazine and we willsend the PATHFINDER 
1 probat n1 At pono g issues. The 15 cents does 


ut we are glac i to invest in new friends 


THE PATHFINDER, “672 Langdon Sta., Washington, D.C. 
Carrying Case FREE "3 ft. Telescope 


j See peopie an 3 = Sts miles away just 


















brass bound, powerful 
lenses. Useful and 
entertaining. 

** Could 


tell 


color of 
‘ aeroplane & 
miles a 
Yarbough. Watch my 
arrive at school 2 miles 
aw: sare. Horn, ‘Read numbe! rs 
on freight cars mile away. see mountains on 
a P. A aH Risesed 
Write today oar of Big 3 ft onder 
7 Send No! Telescope with FRE ving Case and 
—y Money Strap pay Postman | 5 plus a few 
penpies postage, Satisfaction at nteed. 
FERRY & coy 3224 N. Halsted St.. Dept. 9789, CHICAGO 
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Wood Box for Your Fireplace 
By H. Caldwell 


OVERED with hammered copper, 
this coal-and-wood box is at once a 
convenient and an attractive accessory for 
the fireplace. The richly colored metal 
catches the glow and light of the fire. 

The box is very easy to make, as only 
— butt joints are required. It may 
be of 74-in. pine, spruce or any wood at 
hand. The front is 11 by 18 in., the back 
14 by 18 in. The two sides are 13 in. 
wide, 11 in. high at the front, and 14 in. 
at the rear. The bottom is 13 by 1614 in.; 
the top 1515 by 19 in. This allows for 
the top to project }4 in. on the sides and 1 
in. in front. 

The copper should be about 30 gage, cut 
large enough to turn 1 in. inside the box 
and 1 in. on the bottom. The sides turn 
1 in. at the back, but are flush with the 
front at the front corners. These corners 
are bound with copper, for which two 





The fuel container 
with its beaten cop- 
per cover and a re- 
movable inside lining 
made from old cans 


| 
a 
| 
| 
Ee 











by 16 in. are required. They are 


strips 2 
bent at right angles after being scored 
slightly to insure a sharp bend. 

The hammering tool is made from a 
piece of bar iron 3¢ in. in diameter and 8 


in. long. It is rounded off and polished 
at one end. The copper is placed on a 

iece of hard wood and the tool driven 
iaionk it sharply with a hammer. This 
causes a dent, which may be made as 
light or heavy as fancy dictates. A con- 
ventional design may be traced and 
hammered if desired, otherwise the cop- 
per is covered irregularly with the inden- 
tations 

When hammered and straightened, the 
copper is nailed on the box with copper 
nails. The top is put on with 1 by 6 in. 
strap hinges and two handles are placed 
on the sides. 

The box next should be washed with a 
strong solution of hot water and sal soda. 
Apply with a swab a solution of one table- 
spoon of liver of sulphur to a quart of 
water. This will darken the copper all 
over. Rub the box with a piece of hard 
felt dipped in wet powdered pumice to 
brighten the high spots and leave the rest 
dark. Wipe off any excess powder and 
give the copper a coat of lacquer. 

Put 4 furniture slides or, if preferred, 
copper feet on the bottom, and paint the 
inside and back with black paint. 

A lining may be made if desired, from 
two 5-gal. shingle-stain cans, or other old 
cans, which also will provide the handles. 





/ al One of the best and most 
14 | [Ry complete saw equipments 
ee, " on the market — 
we GENUINE $60 VALUE 
U at } $ 
A, 5 
East of the Mis- 


” sissippi. We pay 
- delivery charges. 
site | $38 west of the 
MississippL We pay delivery charges 








For Handy Man and Mechanic 


With this “‘little sawmill’’ you can make your own re 
pairs in shop, home, farm or garage. In 1001 ways it 
vill save its cost many times over. Makes a clean 
edge on the toughest wood—no planing necessary 
Rips, crosscuts, bevels, miters, mortises, tenons, or 
rrooves quickly and accurately. Does the work of 
skilled mechanic and saves you time, labor and 
money. 


MECHANICS’ BENCH SAWS 


Can be attached to any lamp socket. Weight on! 
61 lbs. This saw will cut up to 14%". Indispensab! 
to wood workers, carpenters, cabinet makers, pattern 
makers, model makers, inlaid floor makers, hardwood 
floor finishers, picture frame makers, farmers 
printers, radio builders, schools, colleges, homes, et 
\ll metal. Saw-size 6 inches. Table 10x13, base 7x11, 
height 7 inc hes. Table tilts for be veling 5 degree 
left, 10 degrees right. Hinged top for cutting grooves 
tenons, rabbets. Bearings solid bronze with greas 
cup lubrication. Guides removable and adjustab! 
tip and cut-off. Sunlight % h. p. motor; 110 volt: 
60 cycle; 4.5 amps; 1750 R. P. M. Current A. ¢ 
Centrifugal switch with auxiliary finger. High grad: 
steel shatt with ground bearing surface. Water and 
moisture proof insulating material used througho 
Exterior connections to allow change of direction ol 
rotation. Large grease cups with wick lubricati« 
Bearings of Bunting phosphor bronze metal 


COMPLETE OUTFIT $3 5 
including cord, plug, pul- 








ley and belt, everything com- 
plete, ready to attach. The 
saw furnished with this outfit 
is the Disston 6” Novelty 


Combination Cross Cut and LUE ‘ 
Rip Saw, guaranteed to run. East of the Mississippi. 
without set. No planing or We pay delivery charges. 
sanding required after cut- 
This saw is equipped — 
hi extra heavy duty motor Soe West of the Missis- 
guar: mntere to handle 50% SPD. We pay delivery 
overload. charges. 
SAW TABLE : can be purchased with 6” saw 
for $22.50; we Pay 
delivery charges anywhere in the U $22.50 
MOTOR This heavy duty Sone. can be fur- 
nis hed separately for $15.90: Guaran- 
teed to handle 50% overload; we pay de- 
livery charges anywhere in the U. S._-. $15.90 
This SUNLIGHT 
1/4 H. P. Motor 
Complete with 
Cord Plug and Fiat 
or Grooved Pulley 


. Mw VE 90 


Regular Value $30 
We pay delivery char- 
ges aayemere in the 


110 volts; 60 cycle; 
“s S amps; 1750 R 
M. Current A. C. 
AR to han- 
die 20°, overload. 
HARDWARE 
HEADQUARTERS 
of Philadelphia 


Philadelphia, Pa. 












PAUL J. DEVIT 


1101-1113 South 2nd Street, 
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Four Vital Subjects 


The Lord 
The Holy Scripture 
Life + Faith 
By EMANUEL SWEDENBORG 
Book of 634 pages, clear print, good paper, sub- 
stantially bound in stiff paper covers. Endow- 


ment enables us tosend this book to any address 
without further cost or obligation on receipt of 


_— FIVE CENTS 


THE AMERICAN SWEDENBORG 
PRINTING and PUBLISHING SOCIETY 
Room 317, :: :: 16E, 41st St., New York 














See page 33. 
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Wrapping Presents in Wallpaper 
Is Latest Christmas Fad 


RAPPING Christmas gifts in wall- 

paper is a pleasant way to utilize 
those old half and quarter rolls of fine 
wallpaper lying around in almost every 
attic. It is the latest diversion from the 
| conventional holly paper and the effect 
closely rivals that obtained by the use 





If carefully se- 
lected, wallpaper 
makes a wrap- 
ping equalin 
appearance to 
parchment 























| of expensive parchment wrappers for 
presents, which of late years has been 
used by those persons who were able 
to afford it. 

If your workshop does not contain a 
few old rolls of wallpaper, the paint or 
wallpaper store is pretty certain to have 
some old sample books that are just the 
right size for ordinary packages. They 
are usually given free for the asking. 

The gilt Christmas cord sold in drug 
stores for a few cents a yard can be repro- 





Papers with bold 
patterns are used 
for large pack- 
ages and finely 
figured sheets for 
the smaller gifts 

















duced cheaply in the 
home workshop by 
passing ordinary 
wrapping twine be- 
tween the bristles of 
a brush moistened 
with thin varnish. 
Then dust it 
either with gold or silver color bronze 
powder—you may alternate them every 
few inches, if you wish. When the cord is 
dry, you will have a first-class piece of 
Christmas-package twine. 

















Prizes for Photographs 


F YOU have made or are making 

any article with the aid of PopuLar 
ScieNcE MontuHty’s blueprints, don’t 
fail to make a photograph of your 
handiwork. Then send us a print. We 
are always glad to see such photo- 
graphs, and for each one considered 
worthy of publication we will pay $2. 
Address the Home Workshop Editor. 
Popular Science Monthly, 250 Fourth 


Avenue, New York. 
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The Secret of ihe Success 
of the Masterpiece 


bitin. 


LLL, F 
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Ye Freshman : 
Masterpiece Receii yer 
without accessories 










4 
] 
||; O 


SINGLE 


the Low-Loss Unit Z »%:2"¢6° 
It’s Easy to Build For Reflex and other circuits 


MASTERPIECE TUNED 
RADIO FREQUENCY 
KIT COMPLETE 









<< NN 





A Five Tube Radio Frequency 
Receiver when you use the 


FRESHMAN MASTERPIECE KIT vith 3 MASTERPIECE, UNITS 
carefully matched and_ balanced. 

No Neutralizing or Balancing ( — with wiring diagrams 
Condensers Required - gonna gy for building any 9 


“$4750 


ibe 


\ 


when you build with the Masterpiece Kit 
which produces a tuned Radio Frequency 
Receiver, that will bring in even the most 
distant stations with the volume and 
clarity of locals. So selective that stations 


I 
‘rr and dr 
| Dp 


t 
Frequency 
( 
t ite lor pr 
I i 








can be brought in day after day at the Sciuare 
same dial settings. This set is one of the Feast area 
finest 5 tube receivers on the market and I 
ae Se Feces : : Fa er ae Sar Eas 
what is more, it 1s one of the easiest sets in hs el a i | 
: . is ° ‘ of @v Ko 4 » = ¢ aw. ya 
the world to operate. Fars Vl pet4 ™ OF V4 oe | 
Each and every Freshman Masterpiece Coil ea 
bears a serial number and Trademark I i 
guarantee of electrical and mechanical per- a "4 
fection. Every genuine Freshman Coil = 
made of specially insulated wir« to prevent At your dealer’s, otherwise send 
short-circuiting, so often caused by interior purchase price and you will be 
coils. For your protection demand only the supplied without further charge 
genuine. 


(has. reshman (o.Inc. 
woman. ~AhCadio ve Condenser Yeroducts 
106 Seventh Ave. New York, U.S.A. 


New Gasoline Tonic | Motorcycle Bargains “6%, v 


SAVE 25% to 65° SAEZ 


= 















2 D d on Slightly Used and Rebuilt wi Ve — 
in reat eman Motorcycles, Ace, Indian, Excelsior, of : # “: 
farley-Davidson, Cleveland, Sid (=k % } 
The public is awake to the deficiencies of plain gasoline. Cars, Johnson Motor Wheels, Evans «33 z 
Nine out of ten motorists already using some mixture ir Power Cycles, Bicycles end tor > °¢ 
their gas. Hutch-Olene is superior in . Free Bargain Bulletin and 3"3 aba 
nates carbon—ends carbon knock 1 I Money Saving Message, listing — wn 
monoxide | makes starting easy hundreds of bargains in used, ret and new machines 


gives more pep on hills 
increases mileage 20%. A 16-ounce can goox x 40 | supplies, acce 
gallons of gas. Known as Hutch-Olene Invented by 
Dr. Miller Reese Hutchison, inventor of Klaxon Horn, 
Dictograph and Acousticon! 


Agents—$400 a Month | 


| a t 
ssories, < 
} AMERICAN MOTOR CYCLE CO. 
| Dept. 1228 2047 W. Chicago Ave. CHICAGO 
} 










Football 


Football for Everybody 





to sell. Easier because better than inferior fuel tonics no Game tific repr tball for 
selling like wildfire Every order makes a stead use im di but 
tomer. o experience needed Little capital required. 1 Zz ble with 
Write at once for special 10-day offer. d and im I aver is hi 
and di football 


od j 
, 


rting goo 
idditional 


ALBERT A. GREGG CO., Dept 





1 for $2.50 


THE HUTCH-OLENE COMPANY 


334 Fifth Ave., Dept. 112, New York City S. WEST JEFFERSON, 0: 


OF STANDARDS. See page 33. 
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Men Past 40 


Find Simple New Gland Treatment 
Ahead of Medicine or Surgery 


Medical Authorities agree that nearly two- 
thirds of all men past a certain middle age 
suffer from disorder of the Prostate 


i 
Gland that has a depressing and often 


I effect on 

t Thousands 

t their troubl 
g age 

s £ resigi 

elves t the d 

Ss I t h 

I y t obtair Y 

a IT mar C 

a or ti I 

ot tr ble 





*‘Had enlarged Prostate 
Gland. _Had to be up 









ble, mental to fifteen times at 
powers are t. Spent hundreds 
Nerv sness, lollars trying to get 
4 ief, then began using 
noon nia r treatment. I feel 
SC 1 e trout le is en- 

gor ‘an rd rely reliev: d.""—Dr. 

are Jj. Frank M« Michael, 


ms. There Union City, Tenn. 
1 the back, 
legs. Often 
the blood pressure increases 


to a dangerous degree. 





Amazing Discovery Brings 
Relief to 20,000 Men 





But now, there is no reason 

why you should put up with 

these distressing « itions 

without seeking relief. For 

after years of experiment J. W. Casey found 
1 scientist tl Middle quick relief after being 
West. a member of the a _ sufferer for thirty 
\ ar ‘ t for years. 

he 





re than 20,000 
The results have 


stounding — relief 








“Had about given up 
hope when doctor rec- 
ommended your treat- 
ment Can say I am 





t cured of the awful 
trouble My age is 73 
young.""—H. B. Ruth. 


Colorado Springs, Ohio. 










If 1 ) 

tI t c ns 

me ne e, y J 

I se a } n \ 

the full deta ‘ n 

de 1 treatr y 

m ast 40— i ry 

I n nis ’ 

sl learn | hi 

m od, he can t n 

self at h € il n 

t! distr ng « 1S. 

The scient who « > 

this met! has written an Mare trouble with my 

interest y book entitled tate Gland for five 
aca are ait . as Sent for Electro 
Why M “i . Id nalTreatment and 

at 40,"’ which w be sent the third treat 

y free, est It ment felt much better. 

C 1es wrapper. Can recommend your 

act treatment to anyone 

It contain that cmicted as I was.”— 

nN be bl to Dp. W. Cornelius, Pitts- 

yc letter burgh, Penna. 

C stcard Electro 

Therm: 4040 Main Street, Steu- 





benvi lle, Ohio, concern that is distributing 


these books fo author. Or you may send 
your request to the Western Office, addressing 
The Electro Thermal Company Dept. 40-E, 
711 Van Nuys Bide. Los Angeles, Calif. But 
urry, for the edition of these books is limited. 
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How to Heat Hot Water with | 


Half the Gas 


N A 
thousands of hot-water heating in- 
stallations made by the writer, it was 
found that hundreds of tanks were heated 
by means of a burner placed directly 
under the bottom of the tank. This, of 
course, is a gas-wasting method. Never- 
theless, this system can be made to ope- 
rate efficiently if a jacket composed of two 
ayers of air-cell 
corrugated asbes- 
tos paper is ap- 
plied. Do not use 
plain asbestos pa- 
per. 







BTO FLUE 


b ITO FAUCETS 
‘ty 


"i 2 LAYERS ‘ 
ll OF AIR-CELL i ontrary to the 
HTASBESTOS method of jacket- 





ing systems em- 
ploying a coil 
heater, the asbes- 
tos paper must not 
touch the tank. A 
separator made by 


i] ASBESTOS 
: twisting two 


SHEET- strands of %-in. 
IRON COVER asbestos packing 
op ethe is 

MA GAS BURNER rope together, 
wrapped securely 
= = around the tank 

Hot air passes’ spi- 

rally over the tank as shown The 


jacketing then is 
applied. This leaves an air space of from 
15 to 1 in. between the tank and jacket. 

The separator guides the extremely hot 
burnt gases spirally over the entire sur- 
face of the tank. A gas meter connected 
with the gas supply feeding the tank 
burner before and after the jacket in- 
stallation proved that slightly more than 
half the gas formerly used makes possible 
the production of all the hot water needed. 

The outside cover is made from ordi- 
nary sheet iron and need not be covered 
with asbestos. Note that the bottom of 
the jacket should just hide the burner 
flame. 

The best results are had when the 
burner flame is non-luminous, that is, 
when the flame is of a faint reddish blue 
color and without a trace of yellow or 
orange.—JOHN H. SCHALEK. 





Spreading Liquid Glue Quickly 
over Large Surfaces 
PREADING liquid glue over large 

surfaces, as for gluing maps or large 
sheets of paper, it is often difficult to 
distribute it quickly enough to prevent 
part of the surface drying before all is 
covered. 

A good way to get a quick and even 
distribution of the glue is to punch two 
small holes with a tenpenny nail, one 
opposite the other in the top of the can. 
By partly inverting the can without re- 
moving the lid, allow the glue to run out 
in a small stream and distribute it evenly 
over the surface in lines an inch or two 
apart. This insures even distribution 
over the whole surface and the glue then 
may be spread very quickly with a stiff 
brush. Warming the glue by setting the 
can in hot water for a few minutes will 
insure its running freely. 

To close the holes after using, simply 
stick a small patch of paper over them. 
—M, W. setnladeteode Athena, Ga. 








comprehensive examination of 





KNAPP ELECTRIC CORP. 
130 West 42d St. 


December, 1924 


BOYS! 
Send for 
this 
FREE 


BOOK 


Electricity 
Magnetism 





“Electricity and Magnetism 


A complete treatise, 
clearly written on the 
electricity and magnetism, profusely 
illustrated by diagrams, photographs 
and engineering drawings, together 
with complete instructions for building a 
small motor yourself at a cost of only 
$1.50. We will send you this book 
Absolutely Free of cost if you mention 
the name of Popular Science Magazine. 


Dept 24 
New York, N. Y. 


simply and 
principles of 








It’s Here 


HE Kellogg 

radio frequen- 

cy transform- 
er is of the aperi- 
odic type, suitable 
for all sets with 
which tuned radio 
frequenc is de- 
sired and also suit- 
able for one stage 
of radio frequency 
amplification ahead 
of regenerative sets 
to prevent re-radia- 
tion. The least 
amount of hard 
rubber is used in 
the form. The manner of winding and the 
absence of any kind of ‘‘dope’’ to hold the 
windings in place, reduces losses to a mini- 
mum, assuring a transformer of the highest 
efficiency. 


Ask your dealer for Kellogg nee 


Freguency Transformer, No. 60 


$2. 35 each. ' © 


Kellogg Switchboard & Supply Co. 
Chicago, Ill. 





No. 602 





































Play this Jazzy Sax 
Without Practiceg 


Any one can play this Big imported 
Jenny Sax Set awey, No Knowledge ci ‘ 
of music required, no lessons. Play bya 

numbers instead of notes. Alia SONGS 


FREE 


i music, Jazz 
handsome polished finish. Over i es, 
20 in. long; weighs 2 ibs. Looks me favorites. plied ex- 
like regular saxaphone. : Velusively with Perry Jazzy 


Send 
No Money 


Send just your name. When 
Sax and 87 FREE Songs arrive 
pay to only $5.98 plus a few 
pennies Guar anteed or money 
refunded. a t “delay, act now! 


Ferry & Co3224 N. Halsted Dept. 1789, Chicage 


AGENTS 500% PROFIT 
GENUINE GOLD LEAF LETTERS 


Guaranteed to never tarnish. Anyone can 
put them on stores and office wirdows. 
Enormous demand, large profits, Pau®Clark 
says: smallest day $28.70. R.L. Reel made 
$920 in two months. Write today for free 
sample and liberal offer to general agents. 


METALLIC LETTER CO. 433A N. Clark Street, Chicago 











SHOT GUNS BREECH LOADING $4.50 
Like Cut 


It is the U. S. Cal. 45B. L. Rifle. 

Sornte cut to 22-inch length. Rebored 

a mooth for Bisg Bird a ae le Barrels in- 
for these guns E'3 hondr Bu ik ce $3.00 hundred. 


W. Stokes Kirk, 1027. Fe-North orth 10th St., Phila., Pa. 


See pags 33. 
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‘Then the Lion Fell Dead’’ 
(Continued from page 39) 


lurks in the bush, never attacking until | 
he has to as a last resort. 
that the lion rarely will attack a man 
first. 

‘*A lion isn’t a coward,” he said, ‘‘ but 
he plays his own game. Perhaps he is 
lying in a cool place in a piece of brush 
and sees you go by. If he thinks you 
haven’t noticed him, he’ll watch you and 
never say ‘boo.’ But if he thinks he is 
observed, he’ll run off to the nearest 
shelter. You follow him and he’ll run 
again. He will do this once or twice, then 
he will come for you. 


SUALLY a lioness will jump out of 

her ambush as soon as she hears 
you coming and roar to let you know that 
she will defy you. But once we were right 
at the entrance to a den when the lioness 
leaped at us. There was nothing to do 
but kill her. We took the three cubs, 
whose eyes were just open, back to camp 
with us, and raised them until they were 
about two feet high.” 


Klein agreed | | 





Big game is disappearing in Africa. 
The natives are to blame for this, 
Klein, for in spite of the laws prohibiting 
it, they massacre the animals in great 
game drives. Klein is the only white man 
who ever has witnessed and photographed 
one of these native game raids. 

“One evening in the twilight,’’ he said, 
“‘T went up on a mountain called Benagie 
with a native, to look for lions coming 
out of their lairs. If I could locate a lion 
den in the evening, I would know just 
where to hunt the next day. Lions, like 
all other game in the jungle, come out only 
in the eerly morning and in the evening. 

“T saw a lot of natives running, and 
before them were zebras, giraffes, elands 
and other game. I pointed them out to 
my servant, who said, ‘Oh, master, 
they’re trailing the game. Watch for 
their camp.’ 

“‘T located the spot where they seemed 
but it was too late then to do 


anything; the place was too distant. At 
| daybreak next morning, I was in my 


| saddle, and with 15 natives rode to the 


| natives dig 
eight feet deep, arranged in the form of | 


spot. We caught the natives in the thick 
of the killing part of the drive. They 
were skinning the animals, while their 
wives and children were cutting the meat 
in strips and drying it over fires, getting 
ready to carry it back to their homes, 
two days’ march away. 


HEY grabbed their spears. I con- 
vinced them, however, that I was 
not a government official, and they al- 
lowed me to take pictures of them in the 
pits. They had no fear of the camera. 
Some tribes have, connecting the camera 
with the ‘Great Evil Eye,’ but these 
natives belonged to an extremely primi- 
tive tribe, incapable of forming an asso- 
ciation of ideas like that. 
“Preparing for a big-game drive, the 
32 rectangular pits about 


| a V, with one pit in the first row, three in 


the second, five in the next, and soon. The 


| dirt taken from the pits is thrown back 


of the last and widest row, making an 
(Continued on page 158) 





said | 











Bs RY 


























year 





hi REVOLUTIONARY! = 


1 : 1: 
cee D1 











































A 4{S1C. faR g r- lecti 1 1 } 
uberecet pad si 1g the with ” 
» Paradyne Circuit. Loud= ges an 
peaker re over practi lower prices. lt 
= uniim range. Ex- The New Parag > 7 P pri 44 </( 
tremely 0) os : : Si pes 
Major ir | And the New Para Tx ) 
either a. three-tube or f 4sk to see these new receivers at your radio dealer's \ i 
et l sed 1M an\ Free desc riptive folder on request ri | 
tubes, etther dry cell toras = ’ ml 
battery type. Handsome ma- ~ Re a o 
hogany cabinet. a = =: I 1S] 
DEALERS: Write for D Pp 
and addre ° ¢ P D 
ADAMS-MORGAN COMPANY, INC., 2 ALVIN AVE., UPPER MONTCLAIR, N. J. 
Originators Since 1915 of Re 























4 7 Diamonds Here 
rn 260% of the Market: 


Free Bulletin lists diamonds as low 
per carat, also Gems of Finest Guaitty et 
higher per carat charge but paar fp prenetd 

his 1 8/16 carat 





firm in all the wor' 
noes ds. Thousands of unpaidloans; and other 
bargains. Many from big cash deals direct with 
European Diamond Catters. Must sell NOW. 


Why Pay Full Prices 
Costs Nothing to See 


Any Diamond sent for absolutely free examina- 
tion at our risk. No obligation. No cost to you. 
Latest Listings — Unpaid Loans. Sent Free. 
Describes Diamond Bereains in Detail, gives 
cash loan values guaranteed. Explains unlimited 
exchange privilege. Write today for your co py 
ot Diamond Bargain List. Postal card will 
Jos. De Roy & Sons, 4727 De Roy Bids. 
Ont posite Post Office ittsburgh, Pa. 
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\ SOUSA\y 


tells you the 


\ Success in Music in this 


\ Free Book. 
\\ your ¢ 
, FREE 















“TRL AL, 
PAYMEN TS on 
Conn instrun 
band or orchestra 
claimed best by 
famous artists. 


Cc. G. Conn, Ltd. 
1232 Conn Building 
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Men Needed in 
Electricity 


N°? PROFESSION offers 
4 to-day than Electricity. 


greater opportunity 
Salaries of $12 to 


$31 vy are not uncommon and the opportunity 
for advancement is unlimited. 
As I est Crissey said recently in The Satur 
day E Post— ‘The demand for electrical 
| j : - 
work is g mensely and electrical con- 
tractors ass¢ 1€ supply of electrical workers 
ot overtake the demand for several years.” 
Now he e to prepare for good position 


You can 


s pront le, interesting profession. 





study right at home in spare time through the 
Ir onal Correspondence Scl t as so 
t y other men have done. The I. C. S. Elec- 
trical Courses have been endorsed by Thomas A. 
Edison and Charles P. Steinmetz—the late elec- 
trical wizard of the General Electric Co. 

Just mark and mail the coupon prnted below 


d full information about Electrical Engineering, 
Electric Lighting, Electric Wiring, Electric Rail- 
ways, Radio or any other work of your choice will 


come to vou by return mail. 


Mail the Coupon To-day 
oe ee eee ee ee TEAR OUT HERE OO Se 
INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 7629-D, Scranton, 
Explain, without obligating me, how i or _ for 
the position, or in the subject, before which I mark X. 





) ELECTRICAL ENGINEER C) CHEMICAL ENGINEER 
LJ) Electrician = Pharmacy 
Cj Electric Wiring SALE SMANSHIP 
Electric Lighting — ADVERTISING MAN 
Electric Car Running - te 5 styl : 
ry ic T 0 an nm Paint 
fo] Heavy Electric Traction 9 R'sT ROADPOSITIONS 
— ILLUSTRATOR 


Eiectric Machine Designer 
Telegraph Expert 

i! Practical Telephony 

(CJ MECHANICAL ENGINEER 
Mechanica! Draftsman 
Machine Shop Practice 
Toolmaker 
Gas Engineer 
CIVIL ENGINEER 
Surveying and Mapping 
Mining Engineer 

H ARCHITECT 


: Electrical Draftsman 


) BU SINESS “MANAGEME NT 
Private Secretary 
Business Correspondent 
BOOKKEEPER 

J Stenographer and Typist 
= Cert. Pub. Accountant 
Traffic Management 
Commercial Law 
}GOOD ENGLISH 
STATIONARY — 
CIVIL SERVICE 

DO Railway Mail Clerk 


Textile pag al = Supt. 


oe eens 
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Architects’ Blue Prints 
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the worst season for rust 
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or pianos automobile and 
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Buy Nyoil of your dealer 
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W.F. NYE, New Bedford, Mass. 
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‘Then the Lion Fell Dead”’ 


(Continued from page 157) 


embankment. The holes are covered with 
light shrubs, sticks and straw. On each 
side of the V, extending for a long way, a 
barrier of heavy thorn bush is erected. 
Then the natives go out and round up 


| the game. 


“They start out in the early morning 
and arrive at the pits at nightfall, driving 
the game before them. They close in, 
so that the beasts have to go between the 
thorn-bush fences toward the pits. At 
last the hunted animals are on top of the 
embankment. The hunters come closer. 





Then giving one last desperate leap, the | 


animals jump forward and fall in the 
pits, where their legs are broken and 
they are crushed one against another. 
The natives then rush in with spears and 
poisoned arrows and kill the mangled 
beasts. 


N THE pits I saw, there were 52 

animals, including four giraffes, five 
elands, a gnu, a hartebeest (a big ante- 
lope), a beautiful gazelle, a zebra, and 
even a rabbit. It was the worst massacre 
of wild animals I ever have seen.”’ 

There are dangers lurking every- 
where in the jungle, Klein declared. 
A man may go to sleep peacefully beside 
his campfire, and the next day his body 


| will be found beside the dying coals, a 


poisoned arrow through his breast. 
Vengeful savages attack stealthily, and 
usually no one ever knows who committed 
the crime. Once Klein had a chance to 
solve a murder mystery of this sort. 

‘““‘We were out after lions,” he said, 
‘“‘and were camping one night beside a 
swollen river. On the opposite bank we 
noticed four natives who were driving 
eight cattle and some goats. During the 
night a raiding party of natives came and 
with poisoned arrows killed three of the 
men as they slept. The fourth, a boy, 
escaped, and climbed a tree. 

‘‘At daybreak, the boy, hearing the 
noise of our dogs and chickens across the 
river, called out to us for help. I got into 
my canoe and shot across the stream. In 
an instant I saw what had happened. 


‘“‘Y FOUND 19 arrows. The natives all 
have their arrows marked with per- 
sonal identification signs, so that when 
several shoot at an animal, the one who 
makes the hit can prove it ishis. I sent 
a boy with two arrows to the district 
commissioners. They held a court and 
found the man who had made the 
weapons. Through them the owners of the 
arrows were found and, later, hanged.” 
Courage and patience are the qualities 
that Klein considers most essential for 
the big-game hunter, especially for the 
hunter of lions. To make sure of kill- 
ing a lion, he says, you must wait until 
he is within six or seven feet of your face. 
A lion is tearing at you! Only 10 feet 
away! Pull the trigger then and you may 
be a dead man. If you can wait an in- 
stant longer, you are safe. That instant 
is the supreme test. 
Klein could meet it, and that is one 
reason why today he is able to tell his 
remarkable story. 








Apex Vernier Dial 


Do not bother with geared condensers, requirin 
many holes in the panel and careful. lineup o 
pinion shafts, when this marvelous instrument 
provides the fine adjustment for tuning in dis- 
tant stations. Ratio 10 to 1—-quickly applied to 
any shaft. For sale by all g radio dealers. 
If unable to obtain, fill in coupon and enclose 
$2.60 for nickle finish or $3.50 for Gold Plated finish. 








EE ete si iver ec acemae 
Coast To Coast On An 18-Inch Loop 
Assemble Your Own 7 Tube Super-Heterodyne 
—on a7 x 18 panel in three hours, $97.50 buys the 
parts complete, including drilled and engraved 
panels, condensers, sockets, transformers, dials, 
connecting plugs, "cables, "etc., with drawings, 
my rams and instructions. Price of cabinets 

t—furnished on application. If your dealer 
pat supply these parts for this complete Mic- 
rodyne Radio Set, fill in coupon, mail check or 
money order and send dealer’s name. 
“ama te fae aE | 
Apex ag Mfg. C 1 
1410 W. S9th Street, ‘bateene. iHinols. 
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',...for Ais Christmas 


HE Simore Screwdriver or Com- 
bination Knife and Screwdriver 
make an ideal gift for the man or boy. 
Model No. 11 has three screwdriver 
blades; No. 12 has a fine knife blade and 
two screwdriver blades—both unusually 
useful and beautiful tools—blued steel 
handles—best steel in blades. 





They look the part of a real gift for the boy 
or man who likes tools—try one on a friend 


of yours and watch him register joy. He'll 
do it, too. 
Model No. 11 only $1.50 and No. 12 for 


$1.80. Send money order or your check and 
we will mail post prepaid at once. Each tool 
guaranteed—your money refunded if not 
satisfactory. 


Dealers are requested to write for our new 
price list on these tools and the Simore 
Automatic Trysquare. Boost Simore tools 
for Christmas 


THE SIMON & SKIDMORE MFG. CO. 
Dept. 5-12 Santa Ana, California 











Modern Lienannew 
FRED. T. HODGSON 
The most practical and complete work on carpentry. 


Every detail of the work carefully illustrated. 700 
pages. Price $3.00. 


POPULAR SCIENCE MONTHLY 
250 4th Ave., New York City 


See page 33. 
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Power for Everybody 


(Continued from page 55) 


eminent power engineers of the world to 
get behind the project of tapping the in- 


ternal heat of the earth as an undertaking | 


“important enough, both scientifically 





and economically, to justify its being | 
made the subject of an international co- | 


operative enterprise.” 

“The cost of such an experiment,” 
said Mr. Rice, ‘‘ would be trivial compared 
with the value of the possible information 
that might be gained by the investigation 
of this unexplored region of the earth. If 
only the people and their representatives 
had the faith and vision of science, the 
value of such an idea would have been put 
to practical test long ago.” 

And it is of record that more than 200 
internationally famous engineers who 
heard Mr. Rice and more than 100 who 
heard Sir Charles Parsons, in each case 
offered unqualified approval of this 


revolutionary idea. 

N OREOVER, the United States Gov- 
i ernment has taken the initiative, 
among all the nations in the world, of in- 
vestigating the possibilities of the idea on 
a large scale. In the crater and on the 
slopes of Mount Kilauea, the famous 
Hawaiian volcano, a party of government 
voleanologists recently started drilling to 
study the changes in temperature that 
occur toward the center of the earth, to 
obtain new knowledge of mineral and gas 
changes beneath the ground, and to de- 


termine scientifically how the heat of the | 


earth’s interior may best be utilized for 
power purposes. 

For some years, too, engineers in 
Italy have been utilizing the steam from 
the boiling springs of volcanic regions to 
operate engines. 

Only recently at Healdsburg, 
miles north of San Francisco, 


Calif., 75 
engineers 








drilled 300 feet into the ground to tap a | 
| great supply of natural steam lying be- 


neath 4000 acres of volcanic land. 
project is nearing completion, 
engineers in charge say that the power 
from their natural steam boiler, when 
suitably harnessed, will be sufficient to 
light and heat San Francisco and run 
every factory in the vicinity! 


This 


O MUCH, then, for the feasibility of a | 


scheme such as Sir Charles Parsons 
suggests. What, thougn, does it offer us in 
the way of practical possibilities? 

It is unlikely that the average person 
realizes just what a tremendous bearing 
power has on his daily activities, and yet a 


| considerable portion—as much as 50 per 


| lights our homes, 


cent possibly—of every dollar we spend 
goes for power. 
Our clothes are made by power-driven 


and the | 





machinery from wool that has been spun | 


and woven and dyed in factories that 
need power. Our furniture is sawed and 
shaped and polished by power. Power 
our shops and our 
offices. Power transports us back and 
forth to our jobs. Power goes into the 


| materials that compose our homes. 







Even the rawest food 
power, in transportation, 


represents 
in the mechan- 


| ical sowing or harvest, or in all of these. 


(Continued on page 160) 
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TRADE MARKS 
COPYRIGHTS 
PROTECT YOUR IDEAS 


ANY NEW article, machine, design or improvement thereof, or any new 
combination of parts or improvements in any known article which increases its 
efficiency or usefulness, may be patented, if it involves invention. 


If You Have Any New Gias 


which you feel are useful, practical and novel 
your rights. If you have invented any new machine, or new combination of 
parts, or improvement, or any new design or process, SEND DRAWING, 
MODEL OR DESCRIPTION of it for information as to procedure to secure 
protection. 


Write Today for Blank Form ‘‘Record of Invention’’ 
USE THE COUPON attached, and immediately 
you this form to be returne -d to me with drawing 


idea; promptly upon receiving your idea I shall wr 
and costs. 


, take prompt action to protect 


upon its receipt I shall send 
_- scription or mod 1 of your 


- you fully as to procedure 





















DRAFTING and SPECIFICATION ROOM of CLARENCE A. O'BRIEN. Registered Patent ase Washington ss 


No Charge for Above Information 


All communications are held in strict confidence. My personal ireful a 
thorough attention is given to each case. I offer you efficient, reliable and prompt 
service—based upon practical experience. Highest references. 
WRITE TODAY for free books ‘‘How to Obtain a Patent’’ an 
and Industry.’’ These books will give you valuable information 
you much time and effort. Send for them NOW 
My practice is devoted exclusively to United States ‘and Foreign Patents and 
Trade Marks. Write me freely, frankly and with full confidence; very pre 
that I can help you. Write TODAY. 


ARENCE A. O’BRIEN 


REGISTERED PATENT LAWYER 
Member of Bar of 


Court of Appeals, District of Columbia, United States Court of Claims, 
Supreme Court of United States, Supreme Court, District of Columbia 


“Invention 
ind they may 
save 


Practice Confined to Patents, Trade Marks and Copyrights 


CLARENCE A, O’BRIEN, Registered Pz 
fashineton, D. ¢ 

889 Security Savings and Com’! Bank Building, directly across 

] street from U. S. Patent Office. 
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“What a whale of a difference 
justa few cents make! 














— all the difference 
between just an ordinary cigarette 
and—FATIMA, the most skillful 
blend in cigarette history. 
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Christmas Presents 


Send for 
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D tions of Diamond-set 
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purchase price; balance in 
equal amounts payable week- 
ly, semi-monthly or monthly, 
at your convenience 

Wrist Watches for Gifts 
No. 49—Wrist Watch. Solid 
18-k White Gold, 17 Jewels, 
$40. tye pred on first pay- 
ment of $4.00, ¢4 00 A 
then 1S ween 
LOFTIS BROS. &CO. 
f NATIONAL JEWELERS 





Dept. G87! 
108 N. State St., Chicago, Ill. 
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for roaring on head phones. 


It’s easy to do business with ‘Us. “er this is ‘‘The 
Radio House of Friendly Service. 
subject to examination and approval. 
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tion money bac. Your questiona answered free. 
Get this wonderful catalog — you need it — write today! 
nd as to addthe names of several 
friends you believe will coon want radio goods? Th: 


Mail Order House. 


164-Z 106 Liberty St., N.Y. Ge 


Power for Everybody 


(Continued from page 159) 
There is virtually nothing that we can 
buy, the cost of which does not include 
the price of steam or electricity. 

In fact, we may truthfully say that our 
modern civilization rests entirely on the 
use of power, most of which is made by 
steam boilers that use coal. Merely to 
carry on our daily activities we need 
about 100,000,000 horsepower, an amount 
that, without our modern mechanical 
appliances, could scarcely be furnished by 
4,000,000,000 men, or more than twice 
the present population of the globe. 
Without coal, in short, our civilization 
would collapse in a week. 

Now, eliminating the possibility, often 
suggested by scientists, that our two | 
principal sources of power—coal and oil- 
eventually will be exhausted, the benefits 
that would accrue to mankind were the 
power shaft conceived by Sir Charles 
Parsons to be constructed, ought to be 
apparent. 


O BEGIN with, such a source of 

heat, once the initial cost was paid, 
would supply power at one-tenth to one- 
twentieth what it costs now to derive 
power from coal. And that would mean, 
for examrple, that we could cut our rail- 
way and ocean freight rates in half at 
least. It would mean that we could | 
heat our houses all winter for what one 


| ton of coal costs now. 


Iron, cement, and other building mate- 
rials could be produced so cheaply that 
rents could be reduced to a level never 
before known. Ten-dollar shoes would 
cost no more than five or six dollars. A 
$50 suit could be bought for $25 or $30. 

A $1000 automobile according to the 
present scale of prices would give its 
manufacturer a generous profit if sold for 
$600 or $700. We could count on the 
buying power of our dollar being in- 
creased to a dollar and_ seventy-five 
cents or two dollars. We could irrigate 
the great deserts—-places such as the 
Sahara and Death Valley—and treble the 
food supply of the world. 

Nor are the possibilities suggested here 
merely idle speculations. They are based 
on the estimates of foremost engineers, 
economists, and agriculturists, arrived at 
by calculating how much power is im- 
prisoned in the earth’s hot interior. 
Their figures are staggering. Expressed in 
numerals they convey no clear idea to the | 
mind. 


T IS futile, for example, to attempt to | 

appreciate the magnitude of such a | 
number at 200 million million million 
the heat of the earth, scientists say | 
expressed in terms of tons of coal. But 
we do understand when science tells us 
that this heat is infinitely more than 
mankind will require to supply all pos- 
sible needs for power and fuel until the 
end of time. One shaft, of course, 
would not make this entire supply avail- 
able at once. But one shaft would point 
the way to others and thus the power 
problem of the world would be solved. 

The future of man is in safe hands, 
Science today is marching as a valiant 
vanguard, smoothing the way for the 


| coming generations of the earth. 
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(Continued from page 87) 


The floor should be constructed of cin- 
ders or broken stone from six to 10 inches 
deep, covered with from three to four 
inches of concrete, consisting of one part 
Portland cement, three parts sharp bank 
sand, and five parts clean boiler cinders or 
crushed stone. The surface of this should 
be graded to a pitch of two inches in 10 
feet to a floor drain immediately under 
each car. The surface of the concrete 
should be dressed, before setting, with 
Portland cement and sand mortar in the 
proportion of one to two. 

A garage of this type may be of almost 
any kind of construction —shingle, siding, 
metal lath, with stucco, hollow tile, con- 
crete block, brick—depending on your 
inclination, the architecture of your home, 
and the amount of money you wish to 
spend. Such a variety is possible that 
the cost of construction may range be- 
tween a few hundred dollars and several 
thousand. 


N ETAL lath carried all the way up on 

both sides of the stud frame of the 
wall and plastered inside and out with 
Portland cement stucco, with a ceiling of 
like construction and a fire-resistant roof, 
will give a semi-fireproof construction 
that will be passed by most fire or build- 
ing departments and result in lower in- 
rates. Fireproof sash for door 
construction will further 
safeguard a building of this type. 

Or you may have completely fireproof 


| construction—concrete block, hollow tile, 


| the lowest insurance rate, and, 


concrete, brick, or stone walls, with roof 
of reinforced concrete, combined rein- 
forced concrete with hollow tile, or ribbed 
metal lath and concrete, finished with tar 
and felt, slate, asbestos shingles, ribbed 
metal, or clay tiles. Such a building takes 
if near 
your home or other buildings, is likely to 


| cause reduction of the insurance rates on 


them. 


ARAGES built into dwellings recently 
have become popular. It is almost 
needless to say that a garage of this type 


| should be fireproof, or at least semi-fire- 


| proof. 
| construction is obligatory. 


In many places the former kind of 
The built-in 


| garage, properly safeguarded, probably is 


the best of all. It is convenient, it can be 
heated from the house plant, it can be 
electrically wired easily, and, when con- 
structed at the same time as the house, is 
the most economical kind of garage to 
build, especially if the house is on a ter- 


| race, has a high basement, or stands on 
| land graded so as to permit you to make 


| haust. 


the garage part of the cellar. 

Because such a garage is easy to reach 
and pleasant to work in, the car that occu- 
pies it probably will receive more care 
than the car housed in a detached garage. 
This means longer car life and less expense 
for upkeep. 

The twin dangers of the built-in garage 

-which, however, may exist in any garage 
are gasoline fumes that collect along the 
floor, and carbon monoxide from the ex- 
These may be eliminated by 


| proper ventilation and an automatically 


Continued on page 162) 
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TRADEMARKS 
‘COPYRIGHTS 
Have You An Idea? 


Our Offer: 


° 
Protect Your Invention 

Your first step before disclosing or submitting your 

invention to anyone either for entry in a prize compe- 

tition or for sale should be to write 

for our blank form 


“RECORD of INVENTION” 


This should be signed and witnessed 
and returned to us together with 
model or sketch and description of 
the invention for examination and 
instruction and to establish Evidence 
of Conception. 


No charge for examina- 
tion and_ Instructions 


No charge for the above information 


Our Four Books Mailed 


Free to Inventors 
Our Illustrated Guide BOOK 


How to Obtain a Patent 
Contains full instructions regarding 
U.S. Patents. Our Methods, Terms, 
and 100 Mechanical Movements il- 
lustrated and described. 


Our Trade Mark Book 


Shows value and necessity of Trade 
Mark Protection. Information 
garding Trade Marks 
competition in trade. 


Our Foreign Book 
We have Direct Agencies in Foreign Countries, and secure 
Foreign Patents in shortest time and lowest cost. 


re- 


and unfair 





Progress of Invention 


Description of World’s Most Pressing Problems by Lead- 
ing Scientists and Inventors. 


WE REGARD A SATISFIED CLIENT 


As our best advertisement, and will furnish to anyone, upon request, li 
in any state for whom we have secured patents. Communications Strictly 
Confidential. Highest References—Prompt Attention— Reasonable Terms 


sts of clients 



















































































































































































































































































WRITE TODAY: 








Free | VICTOR J. EVANS & CO. 


Patent Attorneys 
New York Offices Philadelphia Offices Pittsburgh Off 
1007 Woolworth Bldg. 714-715 Liberty B 14 Empire Bldg 
oupon Chicago Offices, 1114 Tacoma Bldg. San Fr cist (othice Hobart Bldg. 
Main Offices: 760 Ninth Street, Washington, D.C. 

















Gentlemen: Please send me FREE OF CHARGE your books as described above. 


. Address.... 
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TEST 
. Record Free Proof 


that YOu 
Can Play 
~that You 
7A) have Talent 


x 















S long as you can 
remember, music 
has stirred and inspired 
you. And so you have 
always hoped that you 
could play yourself— 
choose your favorite 
melodies and express 
them as your heart dictates 
share in the greater pleasures 
and profits that come especi- 
ally to those who play. But 
until now, you could never 
be sure of results in advance. 





Now, however, for the first time, is pro- 
vided a free method by which you can de- 
termine your talent for music. Climaxing 
a lifetime of study and observation, Frank 
Holton announces the Holton Talent-Test. 
By it, thousands who never dreamed they 
possessed musical ability will have revealed 
to them great, unsuspected opportunities on 
this easiest-to-learn of all saxophones, the 





PHONE 


In a few interesting minutes your talent is 
measured, so easy it is to know that you can 
play. You assume no obligations or responsi- 
bilities—you merely decide a question every- 
one should answer in fairness to his future 


FRANK HOLTON & CO.,Elkhorn, Wis. 


America’s Greatest Band Instruments 






Mail the Coupon— 
Convince Yourself! 


Your request for booklet brings 
you Appointment Card entitling 
you to the Talent-Test in the 
privacy of any Holton dealer’s 
studio or in your own home with 
the aid of a Holton Saxophone 
and our copyrighted phono- 
graph record on which the 
Talent-Test is recorded. 


le 7 Frank Holton & Company 
Elkhorn, Wis. 


Without obligation, I want to determine my talent for 
the easy-to-learn Holton New Reveiation Saxophone. 
(Check below if interested in any other instrument.) 


Cornet ___ Trombone ____ Baritone ___ Trumpet __ 
ES sehen 
Street Address —— 

(6) 
ie ait an I 














POPULAR SCIENCE MONTHLY 


December, 1924 





| neglected. 


A Garage to Fit Your Car 
(Continued from page 161) 


closing fireproof door at the house en- 
trance. 

In many parts of the United States it 
is unnecessary to supply a garage with 
heat. Alcohol, patent compounds, or 
draining the radiator will prevent freezing. 
A heating plant in the garage needs fre- 
quent attention and is likely to be 
All things considered, the best 


| plan is to carry a heating line and return 


| Local 


line from the house to the garage through 
a trench, the depth of which will depend 
on the climate. 

If a heating plant is installed in the 
garage, it should be in an entirely separate 
room, with no connecting door and with a 
floor two feet higher than the garage 
floor. Any kind of open heater—gas, oil, 
or coal stove—is dangerous in a garage be- 


cause of the gasoline fumes that almost | 


constantly are drifting along the floor. 


‘T HERE are many other features of 
garage construction that space will 
not permit me to discuss. Such items as 
the kind of hardware to be used, for ex- 
ample, will demand careful attention 
when the time arrives for you to build. 
conditions of various kinds—the 
cost of materials and labor, fire-depart- 


SEND FOR 





DON’T LOSE YOUR RIGHTS 
TO PATENT PROTECTION 


Before disclosing your invention to anyone 
send for blank form *tEVIDENCE OF CON- 
ia CEPTION”’ to be signed and witnessed. A 
i] sample form together with printed instructions 
A will show youjust how to work up your evi- 
® dence and establish thesame before filing ap- 
plication for patent. As registered patent at- 
torneys we represent hundreds of inventors all 
over the United States and Canada in thead- 
Mm vancement of inventions. Our schedule of fees 
M willbe found reasonable. The form ‘Evidence 
# of Conception,” sample, instructions relating 
Ml to obtaining of patents and schedule of fees 
Mm sent uponrequest. Ask for them,—a post card 
BR will do. 





PATENTS AND NV TRADE MARKS 








4 
Registered Patent Attorneys “25 in U. S. and Canada 


274 Ouray Bldg. 
WASHINGTON, D. C. 
Originators of forms “Evidence of Conception.” 








ment regulations, the type of surrounding | 


buildings—all will have considerable bear- 
ing on the sort of garage you build. Your 
garage is an individual problem, and no 
one can help you to solve it better than 
your local architect. 
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A picture of the | 
changes in every-day life brought about | 
by scientific achievement in the last hun- | 


Crystals, by | 
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. 
To the Man With an Idea 
I offer a most comprehensive, ex- 
perienced, efficient service for his 
prompt, legal protection and the 
development of his proposition. 
Send sketch, or model and description, 
for advice as to cost, search through 
prior United States patents, etc. Pre- 
liminary advice gladly furnished with- 
out charge. 
My experience and familiarity with 
various arts, frequently enable me to 
accurately advise clients as to prob- 
able patentability before they go to 
any expense, 





Booklet of valuable information and form 
for properly disclosing your idea, free on 
request. Write today. 


H RICHARD B. OWEN i 
Patent Lawyer ee 

6 Owen Building, Washington,D.C. }\i 
2276-D, 41 Park Row 
Cortland 0721 New York City j}% 
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What I Have Learned about 
Toys and Men 


(Continued from page 43) 


leaders. 
and the one in 
There was another who could take his 
place, and in some instances, still a third 
who could command. But after that there 
was chaos. Most of the other 97 were 
trained automatons and nothing more. 
The whole formation went to pieces. 

Now take 100 men in an 
company. If the leader was shot, there 
always was another to replace him, 
another after him, and another after him, 
and another after him—volunteers down 
to the last five men. They had learned to 
lead as playing children. 

The toy educates the child. So says 
the psychologist from his learned tests, 


aittllty,, 
%, 





A new toy mechanical street-roller that 1s 
driven by a real miniature steam-engine 


and so say I from observation and ex- 
perience. How does it do so? 

First, by giving the child accurate 
images. It is extremely important that 
a child get a correct idea of things. The 
first impression in the brain cells is very 


likely to be the deepest. The toy should 


be as nearly an exact imitation of the 
real thing as possible. The toy that isn’t 
designed right is a very bad thing. A 


American | 


Suppose there were 100 men, | 
command was killed. | 





child is given an engine. If it is an exact | 


imitation, the child will remember it as 
an accurate engine for the rest of his life. 
But if it is a poor imitation, he will re- 
member it as a poor engine just as long. 

Children, through mechanical toys, are 
keeping pace with progress and the times, 
as witness the mechanical 
and the Yell-O-Taxi. 
the medium of play, is unconsciously 
absorbing knowledge of the important 
events going on around him. He may 


Mail Plane | 
The child, through | 


not understand why mail is being de- | 


livered by airplane, but he knows it’s 
being done. 

When you are giving a child a toy, give 
him something good. If it is a wagon, 
get him one that will stick together for 
five years. If it isa tool, get him one made 


out of good steel. A boy who has learned | 
to love the feel of tools in his little wood- 


shed workshop will keep that love 
throughout his lifetime, and as he grows 


older, he will want the best planes, the | 


best hammers, and the best chisels that | 


money can buy, a desire that leads to 
economy and efficiency. If a child 
disgusted with a toy, he will not be dis- 
posed to care for the real article that the 
toy imitates. 


is 


One of the best ways to eliminate fear | 


in a child is through toys. 
You have seen small children who have 


hung back terrified when confronted by | 


(Continued on page 164) 
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your disposal. 


Write for our 


PATENTS 


A full and complete booklet on Patents, Designs, 
Trade-Marks, Foreign Patents, Copyrights, Labels 
and Patent Office Practice with an explanation about 


our methods, terms, etc. 


All communications strictly confidential 


Keep in touch with the inventions of the world by reading 


SCIENTIFIC 


The MONTHLY MAGAZINE with a special appeal 
to every man of inventive genius. 
the Patent Office, descriptions of the latest patented 
inventions, legislation and court decisions affecting 
patents, are noted in this authoritative publication. 


MUNN & COMPANY 


Patent Attorneys 
683 Woolworth Building, New York City 
Scientific American Bldg., Washington, D. C. 
Tower Building, Chicago, IIl. 
Hobart Bldg., 582 Market St., San Francisco, Cal. 
Van Nuys Building, Los Angeles, Cal. 


PATENTS 


Seventy-eight Years 
of Practice 


HE firm of Munn & Company filed its 

first application for a patent in 1846, and 
for seventy-eight years has endeavored to keep 
pace with the inventive genius of the United 
An experience of many years is at 
If you have an invention 
which you wish to patent, send your sketches 
or model together with a description of your 
device, explaining its operation, and you will 
receive prompt, courteous attention. 


Handbook on 


AMERICAN 


Recent rulings of 
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our terms, methods, etc. 
your invention for our Examina- 
tion and Instructions without 
charge. 


RANDOLPH & CO. 


Dept. 130, Washington, D.C. 





NVENTORS your ‘ibeas: 
Send for our Guide Book, HOW TO GET A PATENT, 


and Evidence of Invention Blank, sent Free on request. 
Send model or sketch and description of | 
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They’re in the Wireless 
Room of the Leviathan 


Standard Equipment of 
United States Submarines 
Remarkable are the adven- 
tures of Burgess Radio Bat- 
teries. And where there’s 
danger—upon, above or 
below the earth, sky and sea, 
will be found Burgess Batteries 
—laboratory products. 


“ASK ANY RADIO ENGINEER” 


Write to 157 Burgess Engineering 
Building, Madison, Wisconsin, 
for the Burgess Radio Compass. 
it is amusing, unusual and useful. 


BURGESS BATTERY COMPANY 
Engineers DRY BATTERIES Manufacturers 
Flashlight ~- Radio ~ Ignition - Telephone 


General Sales Office: Harris Trust —? _ihienge. 
Laboratories and Works: Madison, Wisc. 


In Canada: Niagara Fa 
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a harmless little dog or cat, or who have 
screamed when taken to the zoo. 

As for every-day animals, give the child 
a toy cat or dog, and it will like the 
live ones. A child is not afraid of any- 
thing it has had as a plaything. Give it 
toy lions and tigers, and images of other 
treacherous beasts, too. 

The desire to know what a toy is made 
of and why, teaches a child to think for 
himself. He takes a little steam engine 
apart and learns the source of power. 
He learns the principles of mechanics 
by watching the pulleys and levers work 
on his toy elevator. 


ENSIBLE toys develop earnestness 

and that develops leadership. Every 
great leader is 95 per cent earnest. Can 
you imagine Pershing trifling? In play- 
ing with good toys, trying to understand 
their mechanism, the child concentrates, 
another quality needed in leadership. 

Many a child in playing with toys has 
thought up new ideas for toys or improve- 
ments for them. Every year I receive 
hundreds of letters from boys and girls, 
and grown people too, giving suggestions 
for playthings. Sometimes they are 
practical and we embody them in new or 
old toys. Sometimes they are imprac- 
tical from a manufacturing standpoint, 
but the mere fact that the suggestions 
are made shows that the toys are inspiring 
children to think. The best ideas for 
kites have come from boys who have 
thought of improvements while flying 
their own. 

Every child likes to imitate his parents 
and adult friends, and toysenable him todo 
this. Imitation and repetition areexcellent 
ways of impressing anything on the mind. 





The first toy that most children receive | 


must have been in 
existence in the time of Cain and Abel, 
It every baby’s heritage. Before a 
baby is old enough to think, all it needs 
is something to attract its attention and 
amuse it. 

At two years a girl should have a soft 
doll and a boy a stuffed horse or lion, 
something for which to feel affection. 
After this period, when the child is leav- 
ing the stage that responds 
impulse and stimuli and when its brain is 
beginning to develop rapidly, 
to give it toys that will assist in this 
development. 


a rattle. That 


is 


is 


OYS up to 10 or 12 are interested in 
three classes of toys—friction, me- 
chanical, and electrical. They want to 
build something; make something with 
their own hands. Girls of this age want 
something to make, too. They like out- 
fits for sewing, painting, cooking, and 
modeling. At this age they care more 
for story-books than their brothers do. 
For boys between the ages of 10 and 
15 there are many intricate and interest- 
ing mechanical and electrical toys. Both 
boys and girls, in their early teens, like 
athletic toys—baseball bats, gloves, and 
masks, sleds, bicycles, tennis racquets, 
croquet sets, movie outfits, and fishing 
outfits are greeted with delight. 


only to | 


it is time | 
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Hawaiian Gui- ls 

tar. Our native 

Hawaiian instruc- 

tors teach you to master them 
quickly. Pictures show how. 
Everything explained clearly. 
PLAY IN HALF HOUR 
After you get the 4 easy mo- 
tions, you can play harmonious 
chords with very little practice. 
40,000 students have learned to 
play in this easy, pleasant way. 


EASY LESSONS 
The 52 printed lessons with a great 
many pictures make it easy to learn 
quickly. You don't have to know 
how to read notes. No previous mus- 
ical knowledge necessary You 
learn to play any kind of music, and 
pay as you play. 


FREE GUITAR 
Asa especial offer to new students 
we give this full size, high grade in- 
strument free of charge. It is sent 
atonce without red tape or delay. 


A WRITE AT ONCE 

Send your name at once and let us 

tell you ail about the 52 easy lessons 

and the tree guitar. You have every- 

thing ot pal Don't put it off. A 

post card will do. Ask for new spe- 

cial offer and easy terms, 

First Hawaiian Conservatory. 

of Music, Inc. 
233 Broadway (Weotwerth Bide. 

Dept, 46, New York, 
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says L. D. Payne. Frank DePrices 
made over $325 profit in one day. 
Slidell and Viles sold over $25,000 
in2 years. G. Howard earned $100 
in one day. F. E. Mendenhall! 
worked half time and made $100 
a week. W. E. Findlay ran up 
nis commussions in a few months from $100 
@J to over $500 per month. Every Home, 
Auto Owner, Store and Factory a Live Prospect—Keeton, 
Howard, and others, never sold Fire Extinguishers before. Our 
special training course starts you on road to success first day. 
If now employed, we can show you_how to make big money 
during spare time. No Experience Necessary. Get our new 
Sales Plan—find out how to make real money—write “to 1 


HE FYR-FYTER ieeeasienriind 406 Fyr-Fyter Bidg., Dayton, O 


DON’T WEAR 
A TRUSS 


BE COMFORTABLE— 


Wear the Brooks Appliance, the 
modern scientific invention which 
ives rupture sufferers immediate re= 
lef. It has no obnoxious springs or 
pads, Automatic Air Cushions bind 
oa draw together the broken parts, 
No salves or plasters. Durable. _ > 
Sent on trial to prove its worth. 
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MR, C. E. BROOKS 
ware of imitations. = for trade-anaatt bearing portrait 


and signature of C. Brooks which appears on every 
Appliance, None aa genuine. Full information and 
booklet sent free in plain, sealed envelope. 


BROOKS APPLIANCE CO., 230-A State ans Marshall, -_ 


Big Value for 10 Cts. 


6 Songs, words and music 25 Pic 
tures Pretty Girls; 40 use to Make 
Money; 1 Joke Book; 1 Book on Love; 





1 Magic Book; 1 Book Letter Writ- 
ing; 1 Dream Book and Fortune 
Teller; 1 Cook Book; Base Ball 
Book, gives rules for games; 1 Toy 
Maker Book, Language of Flowers; 
1 Morse Telegraph Alphabet; 12 
Chemical Experiments; Magic Age 
Table; Great North Pole Game; 100 
Conundrums; 3 Puzzles; 12 Games; 
30 Verses for Autograph Albums. All 


the above by mail for 10 cts. and 2 cts. 
postage. 


ROYAL SALES CO.., Desk 939, Norwalk, Conn, 


DEALERS SAVE MONEY 


By Ordering from Our Bargain 
Cata } of Nationally Advertised. 
Radio Goods, Write forlt Today; 


AMERICAN RADIOx“CO. 


Dept.B M-Bni%-2 M0 8-3 eG bt Bathe A fod 
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to Questions on Page 75 


1. For the same reason that a spinning 
baseball curves. The way the boomerang 
is twirled causes a special set of air-friction 
| forces to be developed and to act on it. 
These drive it back toward the thrower. 


2. The pituitary gland, a little organ no 
larger than a pea. It is located on the | 
floor of the skull just below the brain. 
When it is too active, it produces the 
seven- or eight-foot giants. When it is not 
active enough, people are dwarfed. 


| 3. Steel is iron that contains a very anit | 

/ amount of carbon and other elements. 
The carbon makes the iron molecules 
arrange themselves somewhat differently 
inside the iron. They stick tighter to each 
other and that makes the steel harder 
than pure iron is. 


4. Because the skin itself grows as fast as 
the fat. Notice the folds of loose skin on 
| a once fat person grown thin. 


5. If you watch them for two or three 
nights you will see that the planets move 
a little; the fixed stars do not. 


6. The axis of the earth, which is the line 
from pole to pole around which the earth 
rotates, is tilted a little. As the earth 
moves around the sun in its yearly orbit, 
the northern half of the earth is tilted 
toward the sun for half the year and away 
from the sun for the other half. When it 
is tilted toward the sun we have summer. 
When it is tilted the other way, we have 
| winter. The other half of the earth, the 
southern hemisphere, has its seasons 
| reversed because it is inclined toward the 
sun when our half is inclined away. 





| 7. In a crystal the atoms are arranged in a 
| certain regular way, like bricks in a well 
built wall. A erystal of common salt, for 
instance, is built up of, first, a sodium 
| atom, then a chlorine atom; then another 


and so on. 


8. Radium produces heat and we find that 
there is a little radium in practically all 
| rocks. How much radium there may be 
| in the rocks deep down in the earth’s crust 


ee | nobody knows. It may be that there is 
| enough of it to keep the rocks hot or even 
2 | to make them grow hotter. 
| 
| 9. Though this is a common question, it 
is a foolish one. You could not have both 
' an irresistible force and an immovable 
body. 


10. There are two essential differences. 
First, animals are able to move from place 
to place, while plants are not. Second, 
plants are able to make their own food out 
of sunlight and common chemicals, while 
animals must depend upon eating other 
animals or plants. 


11. Fluorine. It is a poisonous, intensely 
| corrosive gas. In its pure form it destroys 
| all living matter, yet a very little of it, in 
chemical combination, is necessary for the 
enamel on our teeth. 


12. Yes. If you pump water into one end 
of a full pipe, water will flow at once out 
i of the other end. Just so with the elec- 
i trons. The wire is full of electrons in the 
A beginning. They are not moving; each 
one stays close to its particular atom. 
Then you pump more electrons into one 
end of the wire with a dynamo. Electrons 
immediately flow out of the other end. 
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| Pace Are Correct Answers | 


| sodium atom and another chlorine atom, | 





Everyone interested in radio should have this 


68-page book of approved 


_ parts and sets — it’s free! = 


Ward’s | 
New Radio | 
Catalogue \\ 


NE copy of Ward’s New Complete \\ 
Radio Catalogue is yours Free — you 
need merely to write for your copy. 


It shows you everything new in Radio, 
everything that has been tested and ap- 
proved by the Radio laboratories. Simple 
instructions are furnished with every Ward 
receiving set enabling you to put up and 
operate it without outside help. 

And the prices on everything in this 
book are surprisingly low! 


A Price and Quality Guide 


Study this Catalogue every time you need any- 
thing in Radio, whether parts or a complete set. 
See what is the lowest price for standard quality 
goods. 


Everything shown in this Catalogue has been 
selected by an expert. Everything is standard. 
Remember at Ward’s we never sacrifice quality 
to make a low price. Yet our prices are always 
low because we sell direct to you by mail— and 
without the usual ‘‘ Radio Profits.”’ 


Mont 


Chicago Kansas City St. Paul 


ESTABLISHED 1872 


gomery 


The Oldest Mail Order House is Today the Most Progressive 
Portland, Ore. 
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Your Free Copy 





Bring the Joy 
of Radio Into Your Home 


You can get the most enjoyment out of Radio 
only by using standard, high grade equipment. 
You know what you are getting when you buy at 
Ward's. You are sure of high quality as well as 
a big saving when you order from this book, for 
our Radioequipment is sold under the same liberal 
guarantee we have made for 52 years on every 
article sold by Ward’s—“‘ Satisfaction Guaran- 
teed or Your Money Back.”’ 


Write for your free copy of the new Radio 
Catalogue — Write fo our house nearest you and 
address Dept.5-R 


Ward &Co, 


Oakland, Calif. Ft. Worth 
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year to pay — also sold for cash, 
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FREE 


Actual Reports of 
Secret Service 
Operator 38 


ERE is something money can’t 
buy. More fascinating than de- 








ective stories. Confidential re- 
ae f canal head 2g 
ports olf a real operator 0. J5-——tO 
his Secret Service Bureau, headed by 
the most famous detective in America. 
Absolutely tree, No cost. No obli- 


gations. Don’t fail to send for them. 


They may point the way to Big Money for yom 
See how the modern detective works. Read these 
inside Stories of the solution of great mysteries. 
See what possibilties this most fascinating and 
eventf ul of all professions offers to you and 
how you may fit yourself for it. 


BeaFinger Print Expert 


To command the highest fees, the Secret Service 
man must also be a Finger Print Expert. These 
reports show why. This profession may be easily 
learned at home, in your spare time. Wonderful 
opportunity in this UNCROW DED, PROFIT- 
ABLE field. 


Make $5,000 to 
$10,000 a Year 


The unfilled demand for trained Finger Print men is 
increasing daily. Opportunity is waiting for you. No 
time to lose. Send today for these Reports, also our big 
Free book on Finger Prints. Gives all particulars and 
success stories of our graduates! Brilliant future ahead 
if you act now, 


Special Offer Limited Time 


Everyone getting these Free Reports will also receive 
my Special Offer of a Professional Finger Print Outfit, 
absolutely FREE. Made for a 
i» limited time only. Send coupon 

i today —sure. Reports, Finger 
Print Book, and special outfit 
offer, all Free and Prepaid. 
Don’t delay and perhaps fore 
get. Do this right now. 


< Also 
FREE 


Send the Coupon 
UNIVERSITY OF 
APPLIED SCIENCE 
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How Typewriting Betrays 
(Continued from page 46) 


feet,’ that is, the letters do not strike per- 
fectly, so that part of each letter will be 
dark, the rest light. Or the type may be 
damaged either by design or through 
rough usage. 

“In a will contest not long ago the 
principals in the case had reason to be- 
lieve that the meaning of the document 
had been changed by the addition of a 
clause to a certain paragraph. The typing 
of this disputed section was lighter than 
that of the rest of the will, and the de- 
fending lawyer explained this by saying 
that this part had been typed a day later 
than the rest, the same typist using a 
much lighter touch. 


N EXAMINATION of the _ will 
showed it had been typed on a 
machine the letters of which shadowed 
themselves slightly, presenting the appear- 
ance of double letters. Repeated tests 
showed that the machine would not shadow 
under a light touch, but invariably 
shadowed under a heavier touch, no mat- 
ter what the condition of the ribbon. 

“These tests were sufficient to prove 
that the same pressure had been used in 
typing the second half of the paragraph, 
and that the work had been done long 
after the first part had been typed, when 
the ribbon was weaker from continued 
use. 

“‘Not long ago two government agents 
called at my office and placed a mimeo- 
graphed sheet on my desk. 

““*What can you tell us about this?’ 
they asked. 

“The only thing I could tell them at 
the time was that the stencil had been cut 
on a typewriter of a certain make. Fur- 
ther examination disclosed what brand of 
stencil paper had been used. I also 
learned the name of the manufacturer of 
the mimeograph paper. Now, in thou- 
sands of business offices in New York 
City mimeographing is done every day. 
There are several hundred concerns also 
that do commercial mimeographing. To 
find where this particular sheet had its 
origin would seem like an almost impos- 
sible task. 


' OWEVER, the fact that a certain 

make of typewriter, a certain brand 
of stencil paper and a certain kind of mi- 
meograph paper were used in preparing the 
sheet narrowed these arch somewhat, and 
eventually the office where the mimeo- 
graphing was done was found. The de- 
tails of the case on which the federal 
agents were working I never knew, but 
through the data revealed by the typing, 
the identity of the person who reproduced 
the copy was established. 

“Substitution of letters in repairing a 
typewriter often has been a means of 
identifying a machine as having done a 
certain piece of typing. Manufacturers 
sometimes change the form of one or two 
letters when they put out new models. 
The r on a well-known typewriter was 
changed recently, and the manufacturer 
informed me of the change. That know- 
ledge may help me solve a case some day. 

“Knowledge of the change of a cent 
mark (¢) on a certain type of machine 

(Continued on page 167) 





UNCLE SAM inixite COIL 


‘ \ 


N R. L. E. BROWNE, writing in the 4 
Fk New York Sun Radio Section of 1 
August 30th about the reception of 

Broadcasting from Lieut. Brandt's De 
Haviland plane speeding at 75 miles per 
hour, 3000 feet above New York, states: 


—‘‘and N. T. G., who was at Palisades 
Park trying to pick him up with an 
EIGHT TUBE SUPER-HETERO- 
DYNE seemed to be having trouble. 


Although we had only half of this— , 
four tubes ... hooked up with an 
UNCLE SAM COIL—we 

brought the whole thing a 








in on the loud spe vaker 
as clear as a bell. 


Ask your dealer or 
write direct for cir- 
cuits in which this 
remarkable coil can 
be used, 

| $5.50 everywhere 

Uncle Sam Electric Co., \Qg 
» 209 East 6th St., Plainfield, N.J. By CENSED ALL 
ae 

















21 Jewels 


Nothing less than 21 Ruby and hi jewels : 
is good enough for Burlingto see at 




















| PATENTS 


|TRADE-MARKS, COPYRIGHTS AND PATENT LITIGATION 
Nrite for advice and og nl 
tions how to proceed, costs, e 
Hand Book with illustrations of 100. “Mechanical 
Movements sent free on ~request. 
ALBERT E. DIETERICH 
Patent Lawyer and Solicitor 
Successor to Fred G. Dieterich & Co. 
\681A Ouray Bldg. WASHINGTON, D. Cc. 

















BUCHSTEIN’ S FIBRE LIMB 


soothing to your stump— 
strong, cool, neat, light. 
Easy payments, 









Braces 
Guaranteed 5 Years for all 
Send for Catalog Today deformities 


P. BUCHSTEIN CO., 610-3rd Ave., So. Minneapolis, Minn. 






As ne of fhe oldest pat- 
ent firms in America we 
give inventors at lowest 
consistent charge, a 


service noted for results, evidenced by many well known 
Patents of extraordinary value. Book, Patent-Sense, free. 
Lacey&Llacey, 648 F St.,Wash., ‘D.C, Estab. 1869. 


RAD WOcie 








Get This esce Bel y Pages 
now-before you ie: st send 
buy re your name. 
Liberty M.O. = ME 7106 LibertySt., N.Y.C. 





DEAFNESS IS MISERY 


I know because I was Deaf and had Head 
Noises for over 30 years. My invisible Anti- 
septic Ear Drums restored my hearing and 
stopped Head Noises, and will do it for you. 
They are Tiny Megaphones. Cannot be seen 
when worn. Effective when Deafnessis caused 
by Catarrh or by Perforated, Partially or Wholly 
Destroyed Natural Drums. Easy to putin, easy 
to takeout. Are “Unseen Comforts.” Inex- 
pensive. Write for Booklet and my sworn 
statement of how I recovered my hearing. 











A. 0. LEONARD, Suite 301, 70 Sth Ave., New York 


© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 33. 
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r How Typewriting Betrays 
(Continued from page 166) 


once pointed to the spuriousness of a 
document. In this case I was able to 
identify the machine on which the dis- 
puted document was typed as one that 
carries its type on a circular shuttle that 
turns and against which the paper is im- 
pressed at each stroke. Certain mistakes 
in the typing could not have been made 
on any other typewriter. 

“‘Some typewriter manufacturers make 
their own type, others have it made by 
type founders, and when a type founder 
supplies the same or almost the same kind 
of type for two different kinds of type- 
writers, complications are almost certain 
to result if one attempts to identify a 
specimen of work done by either machine. 


‘“*AN INSTANCE of this occurred in the 
longest case I ever handled, one that 

L, required months of work and a nation- 
wide search for a single typewriter. The 

principal was a woman who was suing for 
a share of a large estate on the ground that 
she had been the common-law wife of the 
dead man. To prove her contention she 
offered a typewritten letter, which she 
said had been signed by the man. Typing 
and signature were believed to be false. 

‘“When I examined the letter I believed 
it had been written on a certain type- 
writer. When I went to the factory to 
substantiate my opinion, I found that 
machines made by this company at the 
time the disputed letter was dated, were 
likely to have type made by the company 
itself or by either of two type makers. I 
found also that one of the type makers 
also made the type for a portable type- 
writer, and that the deceased had owned 
one of these. 

“T knew that the woman and the man 
had lived in many places throughout the 
entire country. A thorough search was 
made of their former haunts for type- 
writing and machines, but with no results. 
Through it all, however, a strong ‘hunch’ 
persisted in telling me that the disputed 
work had really been done somewhere in 
‘s New York City. With the aid of detec- 
tives I found at last a place with more 
2 than a hundred typewriters to which the 
woman in question at one time had 
access. 


? “T KNEW the machine I was looking for 
had to have 10 letters to the inch. 
So I had detectives get me secret samples 
of the work of every typewriter in this 
place. I quickly weeded down the sam- 
ples to include only 10-point writing. 
Thus a country-wide search was narrow- 
ing down to a score of machines. 
r “On these specimens I looked particu- 
larly for some of the 18 minute character- 
istics I had found in the type impressions 
on the disputed document. I knew, for 
instance, that the desired machine would 
have certain small imperfections in the ¢ 
and a. As I went through the final batch 
of samples, seeking first one telltale de- 
fect, then another, I finally found a sam- 
ple that coincided perfectly in many par- 
ticulars. This was irrefutable proof that 
the culprit machine had been discovered! 
“T requisitioned this, and additional 
(Continued on page 168) 
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Solved! 


The Problem of Radio Parts 


\ 


HENEVER you hear of anyone having trouble with 
a circuit, nine times in ten it is because of the parts. 


Penny skimping does not pay. 
lake the grid leak for instance. It is the heart valve of 














your set. Unless it provides a perfectly smooth electric 
aa os path for the current to escape from the grid of your detector, 
her ui buile ou * e b 

Rees Bca fata oka pi aden miniature thunder storms crackle and rumble within the tube, 
Kno your im rtant Snot ing » 4 Slo S lic ‘ting ) Nniy ing oO > 
oo Tn pe o hering weak ignals, distorting and muffling strong ones 
erly. Use and insist. on Electrad engineers specialize on important parts whi 
getting Electrad Lead I _ ee Le ene ] ° 
[uta Aadiehec are scientifically accurate and dependable. Every it 
ightning A\rresters, 1S certified to give absolute satisfaction 

amp Socket Antennas, : 
Certified Grid Leaks On sale at most good radio dealers. If your dealer cannot 
Glass Grid Leaks,Variable supply you, send us his name id th yurchase rice of the 
Grid Séak and Condenser , pply 3 ’ ; ls » and egret i pric Ol th 
Combined. Grid Leak item you want. We will supply you direct 
Mountings, Hydr« 
grounds Nerial Outfit 
feet ete Pe ELECTRAD, I 
plifer Kits Y 4 nc « © 

428 BROADWAY, NEW YORK 











































A THREE-IN-ONE OUTFIT: 
1. Spot-removing Brush 
2. Shoe Dauber 

, 3+ Stove Blackener 

Take the spots out of clothing, 

rugs, auto-upholetery, draper- 

les instantly Suves many 
dollars in cleaning bills. 

The Shoe Dauber means 



















Ways ready 
for use. 












or sent 


dress upon receipt « 







DISTRICT 
AGENTS 


Territory rights granted to live representatives. 









plan and do itnow. Address Sales Director, 


SELF-FEEDING BRUSH CO., 143 Federal St., 





t } 
$4.00 for the outfit prepaid. 
FULLY GUARANTEED 


tion. Liberal earnings _ District agents appoint their own 
sub-agents and are required to carry a small stock of brushes 
on hand Wire or write to us for full particulars of agent 





How to Build 
CLTRADYNE 


SUPER-HETERODYNE 


Ultr ne Re 


\ 


I price cil 


PHENIX RADIO 
CORP. 
5-7-9 Beekman St., N. Y. 
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No competi | 













Boston, Mass. 
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An Easy Way to Learn 


PHARMACY 


AT HOME 


Graduate pharmacists are always in 


jemand. The “work is interesting and 
. leasant and salaries are good. Many 


young men open drug stores of their own 


and be come independent. 


There’s a 


n easy way to learn pharmacy 





right in your own home in spare time, 
without losing a day or a dollar from 
your present wo 

The Interr al Correspondence 
Schools cours ~harmacy supplies the 
knowledge whic h it will be necessary for 


you to have in order tl you may pass 
your State Board Examination. 





1ark and mail the coupon printed 
below to the Ir itern ational Correspon- 
dence Schools, Box 762 27-D, Scranton, Pa., 
and full particulars at out the Pharmacy 
Course or any other work of your choice 
will come speeding to you by return mail. 


o— — — — — TEAR OUT HERE — — — — —.- | 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 7627-D, Scranton, Penna. 

Without cost or obli 
full particulars at 
marked an X in the lis 

TECHNICAL AND INDUSTRIAL COURSES 
OPHAR MACY 


part, pl e send me 
before which I have 








Lo Struct sdk gn eer 


BUSINESS TRAINING ~-sttecal 





g L a 
.P.A.) 

punt “ce 

QO French 
TI... oconcavcccncptnevssecosscecevebnosedeesenneconpponepebtiepeiienbecsniececsonussneee 
Street Addreas................cccccccccccscscecsvecscscccvcccococcsessececoosssocse 
City...... —— 
Occupation mica ccvcccsbensssesesseserssposccerescstocncssccseccssvcosacesose 
Persona residing in Canada sh ld send this coupon to the 
International Correspondence Schools Canadian, Limited. 

Montreal Inada. 





Relieve that Rheumatic Pain 






promptly whenever pain or 
threatens. 


muscle and joint. You will 
find Absorbine, Jr. safe, clean, 
agreeable, and effective. 

All druggists’, $1.25 or postpaid. 
Liberal trial bottle 10c. postpaid. 
W. F. YOUNG, INc. 

350 Lyman St.Springfield,Mass. 


; 
A sale antiseptic } 
4n effective 





Cuts Rheumatic aches 
Strains and pains 
Bruises Children’s harts 


Apply Absorbine, Jr.| 


-ase the pain at once in | 
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How Typewriting Betrays 


(Continued from page 167) 

samples taken from it strengthened its 
guilt. Not only that, but before the ma- 
chine was obtained, the questioned writ- 
ing had shown me that it had been made 
by type turned out by the makers of the 
typewriter instead of either of their out- 
side type makers. The machine itself 
verified the fact that it was not in exist- 
ence at date of the letter, thus proving the 
date of the alleged letter to be false as well 
as the letter itself.” 





LTERATIONS and erasures, Mr. 
Horton told me, whether in type- 
writing or in longhand, frequently are 
revealed by chemical tests. Though the 
original writing may have been obliter- 
ated so successfully that the eye sees no 
trace of the change, it frequently happens 
that traces of the ink or typewriter ribbon 
will remain on the paper. In such a case, 
treatment with certain chemicals will 
cause the erased writing to appear once 
again, faintly perhaps, yet clearly enough 
to be discerned and recorded by the mi- 
croscopic camera. This method is of 
especial value in detecting raised checks 
or those on which the name of the payee 
has been altered. 

Knowledge of the purely mechanical 
characteristics of various makes of type- 
| writers likewise is an essential part of the 
equipment of a questioned-document 
expert. 

Any expert typist will tell you that it is 
impossible to insert a sheet in the identi- 


| cal position it held before in case it is | 


necessary to make an alteration in a piece 
of typing. And so when an alteration of 
this nature is made with criminal intent, 
even though the same typewriter be used 
with a ribbon in the same condition, the 
substitution usually will be apparent to 
the expert through exceedingly minute 
differences in spacing and alinement be- 
tween the original document and the 
altered part. 

Tetection of small differences in spac- 
ing, Mr. Horton told me, once enabled 
him to save the heirs of a wealthy man a 
large sum of money, 
which the deceased had 
been changed into a “ 
rascal. 

Thus science as exemplified 


note’”’ 


ciety 
criminal, safeguarding the good name and 


property of both the living and the dead 
by hampering the thief, the forger, the 
anonymous 
or typewriter 


blackmailer, the writer of 
letters—all who by pen 
seek to prey on their fellow men. 





IFTY-FIVE mail carriers have lost 

their lives in the performance of 
their duty in the last 30 months. 
Behind this unembellished recent an- 
nouncement of the Post Office Depart- 
ment lies a tale of the loyalty of strong 
men who risk death to deliver the 


heroism to be told in next month’s 
issue of POPULAR SCIENCE MONTHLY. 





| Weleernpenes. 


an innocent paper 
signed having 
by a clever 


by the 
questioned-document expert protects so- 
against the depredations of the | 


letters you mail—a dramatic story of 


You won’t want to miss this thrilling 
account of how men of the postal by- 
ways battle their way through unsettled 
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RADIO SETS—AUTO BODIES 


SEND FOR THE INTERNATIONAL CATALOG 

Q Our net price list. 
Full line of 
Radio Sets} 
and auto 









$14 W. Ohio St., Dept. re eid i, 





International Body Works, 
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ELECTR, a p10 co, DERING RON 


Send $1.00 now for this recular $2.50 vatine, 
ostpaid anywhere in U.S.A. Write for ‘Big Frea ONLY 
Radio » Carmien. oo ey King, inc., Dept. R125 





POST PAID 











Squab Book FREE 


Squabs selling at highest prices ever known. 
Greatest market for 20 years. Make money 
breeding them. Raised in one month. We 
ship everywhere our famous breeding stock 
and supplies. Established 24 years. 
Write now for big illustrated free book, 
How to Make Money Breeding Squabs, 


PLYMOUTH ROCK SQUAB CO, 
:616 H St., Melrose Highlands, Mass. 












alla Direot from 
° . 
Easily sold. ‘Ov er om million sat. 


isfied wearers. No capital or experience 
required. Large steady income, Many earn 
$100. to $150. weekly. Territory now being 
allotted. Write For Free Samples. 


MADISON SHIRT M’F'RS, 505 Broadway. New York } 








“[IGHTING FIXTURES” 


Ready to hang. 
Direct from the manufacturer. 
Completely wired including 
glassware. 


»F, Send for Catalogue No. 26 
§ (Just off the press) 
Special proposition to Dealers 


ERIE FIXTURE SUPPLY CO. 


Desk A. Erie, Pa. 


Ford Runs 57 Miles 
On Gallon of Gasoline 


A new automatic and self-regulating device has been 
invented by John A. Stransky, 3926 Fourth St., Pukwana, 
South Dakota, with which automobiles have made from 
35 to 57 miles on a gallon of gasoline. It removes carbon 
and reduces spark plug trouble and overheating. It can 
be installed by any one in five minutes. Mr. Stransky 
wants distributors and ‘s willing to send a sample at hig 
own | risk. Write him tulay.—Adv. 


8 ZIP-ZIP 


HOUSANDS of boys are 
made happy with this won- 
derful Zip-Zip shooter, something 
every boy wants and never gets 
tired of. Zip-Zip_ shooter is scientifically 
and practically made; boys, if you like hunt- 
ing and outdoor sports get a Zip-Zip shooter 
with plenty of pep and force and learn that 
quick and sure aim, 
your dealer happens not 
to have them, order , 
from us. Zip-Zip shooter 
complete 35c or three 
for $1.00; send stamps, 
coin or money order. 


AUTOMATIC RUBBER co., Dept. 22, 




































COLUMBIA, S.C. 


RECOVER IT 
$3.85 YOURSELF 


AND UP Make your car look like 
Custom Made new and save abig labor 
bill. We have been making top recoverings, side curtains and 
seat covers for 15 years, We have patterns for all makes, no 
model too old forus, Easy to apply, simpleinstructions given. 

Write for our big money saving catalogue with samples. 


THE LIBERTY TOP & TIRE COMPANY, Dept. E-8, Cincinnati, Ohio 


For You--Mr. Sign Painter 


It’s the very newest and Jat- 
est help for Sign Painters 
and Showcard Writers. Let- 
ter Patterns. Helps the in- 
experienced and aids the 
finished expert. Turn out 
neat signs in less than one- 
half the usual time. Make 
Sign Painting and Show- 
aaa Writing as easy as A, B, C. Samples for stamp. 


JOHN F. RAHN, D-2433 GREENVIEW AVENUE, CHICAGO, ILL. 
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They Did the Impossible 
(Continued from page 50) 


duction scheme, though it showed we 
were on the right track. Finally, we tried 
blowing the hole through with a current 
of heated air, and the problem was solved 
theoretically. 

“‘There remained, however, the question 


matically do the work we did by hand. 


by hand.” 


into perfectly sealed vacuum bulbs. 

One machine made the standards, the 
little glass tubes that hold up the glass 
filament posts. An automatic feeder fed 
the standards into a horizontal circular 
machine about four feet in diameter. 
Sticking out all around the circle were 
many little pairs of tongs. Each pair, 
with almost human precision, grasped a 
tube standard from the feeder. 


The circle rotated in steps. First the 





| slowly rotated, 





| detection. 





was automatically welded in as the circle 
bringing the standard 
into successive contact with little gas 
flames. Then air was blown into the seal- 
ing tube, bursting a tiny hole through the 
almost molten glass. 

Next, the standards, ready for the fila- 
ment, were carried in boxes to another 
machine. Here a girl wound on the fila- 
ment, connected and set the standard in a 
machine, filament upright. The sealing 
tube connected with a pipe, which at the 
proper time was connected with an ex- 
haust pump. Then the glass bulb was 
placed over the standard, and the ma- 
chine did the rest—welded the bulb to the 
standard, exhausted the air, and sealed off 
the little sealing tube. Finally the brass 
base caps were cemented on. 

It was not a method of eliminating the 
tip—the lamp never had one! 

And what are the advantages of the 
tipless lamps? 
Less breakage 
and the fact that the job is practically 
automatic, requiring much less skilled 
labor, is the reason. It is surprising how 
hard it is to break the new lamps. In the 
little experimental factory, they are 
carted around in iron bins just like bolts. 


NOTHER advantage is the fact that 
the lamps can’t be refilled without 
Finally, it is possible to place 
the filament exactly where it is wanted 
inside the bulb, a great advantage in the 
case of miniature lamps for autos where 
the slightest variation in placing the fila- 
ment will throw them out of focus. 

So it was that a problem that puzzled 
the scientists was solved by practical men 
who kept hunting until they found the 
way. 

By the time this is printed, tipless 
vacuum tubes for radio will be on the 
market, and the price of them will be 
down, according to the two young 
inventors. 


“These machines are a marvel of pre- | 
cision, performing delicate work more | 
accurately and quickly than it can be done 


: : mae | 
standard received a sealing tube, which 


In the first place, they are | 
| cheaper to you and me. 





of practical and economical production. | 
Our engineer accomplished this by con- | 
structing special machines that auto- | 


I? WAS then my privilege to witness | 
one of the marvels of modern engineer- | 
ing—steel fingers shaping brittle glass | 
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New 

Tan Oxford 
for Women 
Attractive pattern in lig 


“== W.L.DOUGLAS PEGGING S$ 
Russia calf with Storm Welt, $6.50 SHOES AT 7 YEARS OF AGE Rus 


\ WLDouglas — 


[ $5,°6,°7 « §8 SHOES 
; BOYS AT $4.50 & $5.00 
Women of fashion should know that our women’s 
shoes are high-class, made in the most distinctive, 
up-to-date and exclusive styles, which appeal to 
4) those who desire stylish, comfortable and serviceable 
shoes at reasonable prices : 






“ 


7 Smart sty! sht 
a calf at a popular price, $6.00 


WEAR W. L. DOUGLAS SHOES AND SAVE MONEY 
FOR 38 YEARS, W. L. Douglas’ name and portrait have stood for quality, for economy 
and for satisfactory service. W. L. Douglas shoes are exceptionally good values. Only by 
wearing them can you appreciate their superior qualities. The exclusive, smart models, 
designed especially for young men and women, are leaders everywhere. 
W. L. DOUGLAS $7.00 SHOES are remarkably good value. Seldom have you had the 
opportunity to buy such high-grade shoes at this popular price. Shoes of equal quality, 
comfort and service are rarely found in other makes at our prices. 
WHEREVER YOU LIVE demand W.L. Douglas shoes. They are sold in 120 of our stores in 
the principal cities and by over 5,000’shoe dealers. For economy and dependable value, 
wear shoes that have W. L. Douglas’ name and the retail price stamped on the soles. The 
stamped price guarantees the value. If not for sale in your vicinity, write for catalog. 


‘S W.L. Douglas Shoe Company, 


124 Spark St., Brockton, Mass. 
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Marshall-stat 


The Ideal Rheostat 
for All Tubes 


1 , ae! 
The Marshall-stat provides a means of obtaining 


any desired tube adjustment with absolute pre 


. 


sion. The Marshall-stat varies the resistance, 
not step by step, but smoothly, continuously, and 
uninterruptedly from zero to maximum. 

The Marshall-stat provides 
throughout its entire range. 
one knob to manipulate 


to make. 


vernier precision 
Yet there is only 


no double adjustment 





Besides its precision and ease of operation, the 
Marshall-stat requires only one hole in the panel, 
has only two terminals, can be used with any 
tube or combination of tubes, and is so scientifically 
constructed that breakage of the spec- 
ially-treated Marshall discs is impos- 
sible. Compact — note full-size cut 
above. Can be fitted anywhere. 
m . Price $1.75. 

{,4\~ MARSHALL ELECTRIC 

Ai COMPANY 


3241 Locust Blvd., St. Louisg Mo, 


Send for Old Man Ohm's descrip- 
tive folder on the Marshall-stat. 
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CUNNINGHAM . 
AMPLIFIER TUBE 
TYPE C 301A 


PATENTED 
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UBES 
Quality Plus Service 
Since 1915 


be a : ‘ 
fap General |] ric Labora- 
tories pl »duce these tul 
witch ‘Since 1915 i Radio | 
Cini I ive Consistent mad oon ] 
their claim of except 
Price the same on all five types 


C-301A, C-299, C-300, C-11, C-12 
Patent Notice: Cunnir , e , red 
lated 2-18-08, 2-18-12, 12-30-1 10 1 10-23-17 





i phau Saw: 


CHICAGO NEW YORK 








HOME OFFICE 
| SAN FRANCISCO 








See page 33. 
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The By-Pass Condenser 








he 
B + 
External nnecitons made by cor 
nectiny ¢ wdonser acroes the B 
battery terminal 
1 mid. 70+ 1 mfd. $1.25 
25 mfd. Tbe 2 mid. $1 7: 


5 mfd. 90 3 mfd. $: 


q i mid. $9.75. iJ 














Dubilier large 
Pass Condenser in your radio 
set. 
diagram indicates. 
sult is that the minute fluc- 
tuations 
are 
steady, even flow of current, 
devoid of all noises. 


OU will get the — 
clearer if you install ; 
capacity By- 


Just locate it as the 
The re- 


of the ‘‘B”’ battery 
smoothed out into a 


The result is astonishing! 
Signal strength is increased 
—tones 

smoother. 
éram comes in far truer and 
pleasanter than ever before. 


purer—volume 
The whole pro- 


This By-Pass Condenser in 
quality of material and work- 
manship measures up to that 
high standard for which all 
Dubilier radio devices are 
famous. 
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Dubilier 





CONDENSER AND RADIO CORPORATION 

















BE YouR Own FIXER 
WITH SMOOTH-ON No.1 
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SMOOTH-ON 
REPAIR SMOOTH-ON MFG. CO. 
BOOK Dept. 58 


574 Communipaw Avenye 


Jersey ¢ ity, N. Jj. 


















12 Cells 


SPECIAL 


INTRODUCTORY PRICE 


For a limited time only, and to introduce this 
new and superior Storage ‘‘B’’ Radio Battery to 
the Public, we are selling it for $3.50. Regular 
Retail Price is$5.50. Yousave $2.00 by ordering 
NOW. A finer battery cannot be built than the 


World Storage “B” Battery 


(12 CELLS-—24 VOLTS) 
To ten million homes with Radio Sets—and to ) countless mil. 
lions Of prospective ouyers this WORLD Storage *’L'" Rat- 
tery eis “ws a nev eytion of batte “ry economy and perform. 
ance ore isa 4 attery that pays for itself in a few weeks— 
will Iact ‘for years and can be ‘recharged at a negligible cost. 
nd you save $2.00 by ordering now, 

equipped With 
A Superior Battery Sais Revver Cast 
Has heavy duty 21-8in. x Lin. x 1-4 1n. plates and plenty of 
acid circilation xtra heavy glass jars allow ready observa- 
tion of charge and preve:t leakage and seepage of current. 
t holds its charge, while idle, at constant voitage 
You will find this battery a boon to long distance reception. 


It does away wi th a great many noises so often blamed on 
static '’ Mail your order today. 


SEND NO MONEY 


Just state number of batteries wanted and we will ship day 
ecder te rec -eived EXTRA OFrEs 4 batteries in serie 
olts),$13.00, Pay Expressman after examining batter ios - 
tees rent aiscuunt fo or cash in full with order. Send your order 
OW and save $2.00. 
WORLD BATTERY COMPANY 


Makers of the famous World Radio **A'’ Storage Battery 
1219 S. Wabash Ave., Dept. 80, Chicago, Ill. 


SAVE $2.00 BY ORDERING NOW! 


December, 1924 








| as it ever was. 





& 


How to Wash Your Hands | 


(Continued from page 52) 


little mutton tallow into the skin when | 
dressing, then cover with tissue paper and | 
draw up the socks or stockings over the | 
paper 

Many people who otherwise would be 
in constant misery can go through the 
winter very comfortably in this way. 


MAN of 52 years, in business, came 

to me one January complaining of 
itching of his legs from the middle of his 
thighs down to his feet, and occasionally 
of the arms and forearms. He told me 
that the itching always was worse when 
the skin was exposed to cold, or when he 
undressed, or when the skin was rubbed. 
Moderate restriction of his bathing and 
the use of a thin salve containing lanoline 
gave him complete relief. 

Frostbite is a real freezing of the skin, 
and fortunately is not common except, 
perhaps, in the most northern parts of the 
country. The bodily extremities are 
most apt to suffer—the ears, toes, and 
fingers, and then the nose and cheeks. 
The first sign of trouble is often the loss of 
feeling. The ears do not feel as cold as 
they did, not because they feel warm, but 
because they have no sensation at all. 
The skin becomes white instead of red, 
and feels harder to the touch. If the 
trouble is discovered soon, it ean be cured 
without ill effects, although a part once 
frostbitten is usually sensitive to cold for 
years afterward. 

If the freezing is allowed to continue, 
recovery may be impossible, and the 
affected skin, when it thaws, will become 
gangrenous and drop off. The treatment 
in such a case is of the greatest impor- 
tance. The thing to remember is that the 
thawing out must be gradual. A rapid 
thawing, such as by wrapping the part in 
hot cloths or placing it in hot water, often 
will result in gangrene. 


HE old method of rubbing the frozen 

member first with snow is as good 
Gradually, as the flesh 
thaws out, the color will return and the 
circulation will be re-established. If 
snow is not available, rub with cold water, 
and do it all in the open air, not in a warm 
room. 

No directions for the care of the skin, 
in winter or summer, would be complete 
without reference to your general health, 
for the skin is often a good index of a 
man’s condition. Follow a varied diet, 
being particularly careful to include green 
vegetables and milk, which provide vita- 
mines as well as nourishment; but avoid 
any excess, especially of sweets and meat. 
Ordinarily, in the United States, more 
harm is done by overeating than’ by 
undereating. 

Take eight hours’ sleep every night, 
always rest half an hour before the-hearty 
meal of the day. Last, and the most 
difficult to follow, take at least an hour’s 
exercise in the open air every day. In 
other words, put yourself, and keep your- 
self, in the best possible physical condi- 
tion, and you will be relieved of many of 
the annoyances that in their sum total 
make the difference between comfort and 














misery, between spontaneous cheerfulness 
and continual ill humor. 
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How I Play Radio Doctor 
(Continued from page 79) 
voltage is lower than these values, you 
must get new B batteries. Discard only 
those that are low, in case you have two 
or three B batteries. 


To test the telephone plug, touch the | 


point of the plug to one terminal of a 22- 
volt battery and connect the wire from 
the barrel of the plug with the other 
battery connection. This should give a 
strong click. 
plug and touch the telephone cord tips to 
the battery terminals. If you hear no 
sound or only a very weak sound, the 
telephone cord is broken inside the insula- 
tion or the magnets have lost their mag- 
netism. Take the telephones back to 





If it does not, take off the | 


the dealer, but do not open them to ex- | 


amine the inside. 
break one of the tiny wires. 

Some types of loudspeakers and tele- 
phone receivers must be connected in a 
certain way. If the tips are reversed when 
they are connected with the plug, the sig- 
nals will be weaker and, in a short time, 
the permanent magnets may lose their 
magnetism. You can experiment by con- 
necting the tips one way and then the 
other to see if there is any difference in the 
signal strength. Leave them in the posi- 
tion that gives the loudest signals. 

When you buy a radio set, ask the 
dealer whether the positive lead from the 
phones should be connected with the 
point or the barrel of the plug. 


You may accidentally | 





Most | 


phones have a terminal on the receiver | 


cap marked +. 


If this is the case with | 


the new set, be sure that lead goes to the | 


part of the plug that the dealer says should 
take the positive tip. 

You may find that all these tests do not 
bring out the source of trouble. If they 
do not, the trouble may be in the tubes, 
for at times the tubes will light even 
though they are defective. It is always 
well to buy tubes from a dealer who has 
one of the standard tube-testing instru- 
ments. 
tubes will be right when you buy them. 
Dealers handling standard makes always 
will replace defective tubes if the fila- 


| ments have not been burned out. 


HERE are two other things that must 
be considered. The first is the storage- 
battery charger. Once you have become 
acquainted with this device you should 
have no further trouble with it, but it may 
puzzle you the first time. Be sure to con- 


Then you can be sure that your | 


nect the positive lead from the charger to | 


the positive terminal on the storage bat- 
tery. Some people think that, since posi- 


| tive usually goes to negative, the + ter- 
| minal of the charger should go to the — 
| connection on the battery. As a matter of 
| fact, in this case positive goes to positive. 





Successful battery substitutes now are 
being put on the market and every one is 


thinking about using them instead of | 


batteries. Unless you get a device that 
will replace A, B, and C batteries, you 
will not save money, although, to be sure, 
it is much easier to hook on to the light 
socket and do away with the necessity of 
bringing home B batteries. When you 
buy a substitute device, get it from a 
dealer who cau install it for you. Once it 
is put in, you will have no trouble using it. 





season! 


GAIN the Christmas 


Suggestions and counter-sug- 


“Give this” nor 
“Give that.” Here’s the happy solu- 
tion: Give flashlights. Everybody 
wants an Eveready. 


gestions . . . 


Because it is a gift that is good- 
looking as well as practical and sate; 
because it appeals alike to young and 
old; because it does so much and 
costs so little. 

Everybody wants an Eveready. 
There are the Eveready Focusing 
Flashlights, with 200, 300 or 500 
foot range. Great for motorists and 
motor-boatists. Broad-beam lights 
for Mother and Dad to use around 
the house. Handsome nickel or 











FLASH LIGHTS 
& BATTERIES 


~they last longer 


To everyone on the list—give Eveready\ flashlights! 








4 &) / | 
UNIT CELL | 
FoR FLraswilenT® 


“TIONAL CARBON COM 


wew vorn, » ¥ 





aay 4 
tne aang mine wee / 


“aoe imu. 5-& 


ribbon black cases. Just take your 
gift list to the nearest 
dealer. Save wandering and won- 
dering. 


Eveready 


The improved Eveready line com- 
prises twenty-two fine flashlights in 
four general types 
New features. Bi p! 
to $4.50, complete with battery— 


anywhere in the U.S. A. 


New designs. 


. ‘ ; a 
sut old prices—O dc 


j é 
from any electrical, 
marine supply dealer, 
sporting 


store, garage or auto 


Buy them 
hardware or 
drug, general 


accessory shop. 


cvoods or 


) , 
Manuf } 1 an 1 guaranteed 


Vanufactured y 
NATIONAL CarBon Company. Inc. 
New York San Francisco 

Canadian National Carbon Co., Limited 
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You fellows who don’t claim to know all about condensers, may 
learn something worth while about a friendly condenser. 
may not know what a real pal your Radio set is until you equip it with 
a Rathbun single-hole- mounting Superior Condenser. 


Compare ‘em at your dealers or write (mention Popular Science Monthly) for 


“3 to 43 Plates’’—$1.00 to $6.00. Rathbun Manufacturing 


secoaetal N. Y 


complete details. 
Company, Inc., 


(AB 


\¢ Alt N 


You, too, 






SINGLE-HOLE MOUNTING 


R N 


SUPERIOR CONDENSERS 





aw S 
9: — A> 
tie” &S 


Molded on every original single-hole-mounting low-loss 


unconditionally guaranteed Condenser. 

















SAVE 25% 
SEND NO MONEY 


Genuine Diamonds 
(Cut Stones—Not Chips) 
Snappy, White and Brilliant ; 
Terms: Monthly Payments \ \ 

If Desired ‘\ 
Wedding Ring No. 6177— 
$-Stone Diamond, 1 F100 


Each, 20-kt. $25. 00 








White Gold .. 





Don’t Blame 
Your Set! 


mn. you’ re f R Sy 
Ing but _. 35.00 é 


APC Batte 

me ; 2 
rad! i T1¢ 
tT) isele € 
fu ly cL - i 
ver-night for 
al pe Lc 4 
in six S 
ear. 


Write for circular and dealer’ s name 


APCO MFG. 


Baker Street, 


APCO 


for “A’’ and ‘‘B”’ Medias 


Works | fan...°29.00 


Providence, R. I. sired. 


TARGERS 


Ladies’ Ring ‘ei 6405 
—in 18-kt. alas Gold 
Exact size 
OF TING... <00- 30.00 
Our white gold looks and 
wears like platinum 
Men’s Ring No. 6407 
— 18-kt. White 
Gold Top and Green 
Gold Shank. Exact 





Wnty 
Sy" 
SS 






Emblem or Initial 
Ring No. 6132 
; Solid Gold with 2 
Keeps Genuine Diamonds 


rely. 14-kt. White Gold 
: Top. Gold Emblem 
or Initial ry in 
I Genuine OPE 
‘7a RUBY, or BLACK 
r itself ONYX. Furnished 
in alllodgeemblems 
and in all initials 
(Old English). mt 
Send size of fin- S 
gerand ring de- = 
sired will be sent 
for inspection. 
Terms--monthly 
payments if de- 


Send for Free Catalog 
Buffalo Jewelry 
Mfg. Co. 


No. 613 
“The ae ome House” This << hes. Trade Mark 


guarantees you genuine diamonds 


Buffalo, y. D F BG He Fa) ee. | @ 


Brisbane wes 











© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. 


Confessions of a Radio Gyp 
(Continued from page 78) 


we got full price for tubes, but when the 
national manufacturers caught up with 
the market, we had to cut prices on the 
bootleg variety to meet the competition. 
Now all makes of tubes are gypped at cut 
prices. 


ie jobbers help the gyps to do that. 

A jobber often will sell a large order 
of tubes at a small margin of profit for 
cash. There usually isn’t much profit for 
the gyp in selling genuine tubes at cut 
prices on this basis, but the cut rates on 
tubes generally will entice the customer 
into the store, after which the gyp will 
use his wiles to unload a quantity of other 
goods on him. Often you will find, if you 
try to buy the tubes that are advertised 
at cut rates, that there’s a string on the 
offer. Before you can buy a tube, you 
must buy other merchandise—usually 
stuff that you don’t want and that is no 
good. 

Formerly we used tubes to help us sell 
sets. All the sets on display in our show- 
cases contained good tubes, so, of course, 
if the customer wanted a demonstration, 
the set worked. But if the customer 
bought the set, while it was being wrapped 
up, one of our helpers would slip in a set 
of bootleg tubes. If the purchaser came 
back, we told him that the location of his 
home must be bad for radio reception, 
and pointed out to him how well the set 
had worked in the store. 

Most of the time he’d believe us, be- 
cause it had become pretty well known 
that certain places were ‘‘dead spots’”’ for 
radio. When he was convinced that the 
fault lay in the location of his home, it 
was comparatively easy to sell him a lot 
of additional parts that he didn’t need 
and that wouldn’t help his set any. 


PEAKING of radio sets, they’re the 

big sellers now. The public isn’t buy- 
ing sO many parts as it used to. But 
many a patented set has been sold over a 
gyp counter that never saw the factory 
of the company whose name and serial 
number it carried. Many ex-tube boot- 
leggers now are bootlegging the more 


| popular sets. 


| installed in the big cities. 


You may have wondered how we can 
offer some sets at the prices we do. Some- 
times this has been done just to get even 
with a manufacturer who wouldn’t sell 
us his products. We'd go out and buy the 
sets that the manufacturer wouldn’t sell 
us at the retail stores, and advertise them 
at unbelievably low rates. We’d fit them 
with poor tubes, hook up the batteries 
wrong, and then, when the customer 
came in for a demonstration, we’d show 
him the set and tell him it was no good. 
That way of getting even with a manu- 
facturer was very popular for awhile— 
until one gyp was arrested and convicted 
for unfair practices. 

One thing that has hurt the gyp stores 
is the number of broadcasting stations 
Receivers made 
by gyp manufacturers are never very 
strong on selectivity, and, if two or three 
local stations happened to be on the air 
at once while the customer was getting a 

(Continued on page 173) 


See page 33. 
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onfessions of a Radio Gyp 
(Continued from page 172) 


demonstration, it would be impossible to 
sell him the set. Then along came some- 
body with the wave-trap idea. It didn’t 
take us long to see that wave-traps were 
what we needed to sell our bad receivers. 
So, when giving a demonstration, we’d 
hook a wave-trap up in the aerial where 
the customer couldn’t see it, and let a 
clerk operate it while another clerk was 
demonstrating the set. 


back to complain that his set wouldn’t 
work as well at his home as it did in the 
| store, we’d blame it on his location—and 
sell him a wave trap. Some of these wave 
traps worked, others didn’t; for we'd 
| made them out of cardboard couplers 

and gyp condensers. A good wave-trap 
| was an efficient device, but the imitations 





| that the gyps put out destroyed public | 
confidence in it, and now you seldom | 


| See one, 


OUDSPEAKERS, too, have _ been 


Then, of course, if the customer came | 





very profitable to the gyps. It’s easy 
to take the reproducing unit from a good | 


horn and substitute a cheap one. Then 


the price of the horn can be cut with | 


profit. After that the good unit can be 
used as a phonograph attachment and 
sold at a good price. 
| Even batteries have been gypped suc- 
| cessfully. The gyp manufacturer finds 
it easy to make B batteries cheap—saw- 
dust and some sort of chemical mixture 
in cheap cans. They run for a couple of 


good business for the gyps, because of the 
repeater trade from customers who don’t 
know any better. 

I remember a cheap grid leak that a 
gyp manufacturer put out. One day a 
fellow from a testing laboratory came 

| into our place and bought one. He didn’t 

| tell me what he wanted it for until he was 
on his way out, or I’d never have sold it 
to him. 

A long time afterward I happened to 

| meet this man on the street. 

‘*How about that grid leak you were 
going to test?”’ I asked. 

He didn’t remember me at first, but 
when I told him who I was, he laughed. 

“Why, that leak wasn’t any good at 
all,’”’ he said; “‘but its mount was of such 
poor material that it made a good leak 
in itself.’ 


HINK of that, will you! 


many of those leaks. 
But as I said before, the gypping busi- 
ness isn’t what it used to be. The people 
won’t bother chasing cut prices while 
they can buy the best sets, manufacturer’s 
guarantee, and everything, on 
This doesn’t mean that the game has 

| played out altogether. 


There’s _ still | 


weeks and then die. That’s always been | 


I never | 
could understand why we sold so 


time. | 


plenty of gypping going on, and the man | 


| who doesn’t know much about radio had 
better watch his step when he buys. The 
publie’s best protection lies in buying 
only articles made by manufacturers 
whose names and trade marks are well 
known, and then only when the article 
is in a sealed container with the seal 

| unbroken. 


i 








An Amazing Advancein 
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Design 














This Beautiful 


Marshall 4Tube on 
Non-Oscillating Receiver ~ DOWN 
Complete with all accessories 


RITE TODAY for full particulars of this most exceptional offer. Marshall 

Sets embody the very latest improvements known to radio. The wonder- 

ful new principle involved is proving the sensation of the 1924-25 radio 
season. Zero Coupling—the problem which radio engineers have been working 
on for years—has at last been solved. As a result, the Marshall has no need 
for neutralizing condensers or other make-shift methods of avoiding internal oscil- 
lations which invariably reduce efficiency. The Marshall Tuned Radio Frequency 
Receiver brings to radio a new degree of musical quality. Its selectivity will de- 
light the experienced radio operator. Yet it is so easy to tune that the novice 
will handle it like an expert. 


Easy Monthly Payments-2 Weeks Free Trial 


That is the remarkable offer we are prepared to make to you! Two weeks to 
prove that the outfit you select is everything we have said for it. If it doesn’t 
make good our claims, back it comes, and your deposit will be cheerfully re- 
funded. But if it fulfills all your expectations, you may pay for it in easy 
monthly installments. You don’t risk a cent when ordering from us. You 
must be satisfied, or we don’t do the business. 

Is it any wonder that the radio buyers the country over are rushing to take ad- 
vantage of such an offer? If YOU are interested, figure on getting your order 
in early, while prompt shipment can be made. Everyone predicts a serious short- 
age of radio supplies this season. Send for full particulars today. 


Beautiful Solid 
Mahogany Combination f 5 oe Oa 


Compare the beautiful Combination Cabinet, 


173 





pictured above, with the usual radio box and 
horn. Here the Receiver and Loud Speaker 
are contained in a single handsome cabinet. 
Or, if you prefer, we also have the Receiver 
in a separate cabinet of the same design. These 
cabinets are the work of a master designer— 
fashioned of solid mahogany. They will 
harmonize with the furnishings of the finest 
homes. In spite of the extra value, these Mar- 
shall sets are surprisingly low in price. Com- 
pare them with others which sell for cash. 
Then remember you can order a Marshall out- 
fit on two weeks’ free trial and pay for it on 
very easy terms. 


Complete Outfits if Desired 


n buying from Marshall, you have the choice 
of aset complete with all accessories, or the 
set alone. You have choice of dry cell or stor- 
age battery outfits. Unless you already own 
the accessories, you can buy them from us at 
less-than-market prices, with your set on easy 
terms. Your outfit will come all ready to set 
up and operate within a few minutes,—saving 
time and trouble—and saving money, too. 
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If you have any idea of buying a radio set this 
year, don’t let this chance slip by. Our terms 
and liberal guarantees have set a new pace in 
the radio business. The low prices we will 
make you on a3, 4 or 5 tube Marshall set will 
surprise you. A letter, postcard, or just the 
coupon will do. But send it today! 
We also have a most favorable offer for 
radio dealers. Write. 


Marshall Radio Products, Inc. 
Marshall Blvd. and 19th Street 
Dept. 13-69 Chicago 
TTITITIIIITIITIIT TTT liliiiiiliiitiiiitii tt 
Marshall Radio Products, Inc. 
Marshall Bivd. & 19th St., Dept. 13.69 Chicago 
Please send me your special offer price, terms and full 
description of Marshal! Radio Outfits. Though I may 


change my mind on receiving your proposition, my pref- 
erence now is for a: 





ee conto 4 Tube .....5 Tube (Please check) 


(Print name and address pl 
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SUPER-HETEROOYNE 


OPERADIO 
Cir Bay 


L\ GNETED) 
eAdopted by 


Leadi ng Manu fact urers 


“HE unqualified endorsement 
| of these leading radio manu- 
facturers is in itself the greatest 


recommendation — of Spaulding 
Bakelite-Duresto quality. 


& 











[hese men know bakelite. They know 
depends solely upon manufacture. 
I NV b al ex ce it 
uld r Bake -Dures I ess 
C lec 1 rope es a great 
g I drills, saws, engrave 
witho c ping it will arp; 
t t é asti 

eff sting | l 
s! i B n Dut \ ir 
di 1eT ( nda ¢ - 
dividu packec C r 
J Ba e-D é 


PD) Can ufacturers 


for St jing Bakelite-Du 


Write nearest office for descriptive circular. 


Spaulding Fibre Company, Inc. 


Factory: Tonawanda, N. Y. 
Sales Offices: Warehouses 


Y. < 


¢ A k t., 


BAKELITE- 
© DURESTO 
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A-B-C’s of Radio Language 


(Continued from page 80) 


this transfer of electrical energy is some- 
thing like the transfer of heat from a piece 
of red-hot iron to another piece of metal 
that is near it. Also, there is a re-transfer 
of the induced energy from the second coil 
back to the first, and from the first coil in 
turn back to the second, quite as two elec- 
tric fans facing each other might blow bits 
of a handful of confetti back and forth 
between them. This bandying of electri- 
cal energy back and forth is called mutual 
inductance. A coil also has the odd prop- 
erty of inducing a magnetic field on itself 
by self induction. 

Years ago an electrical experimenter 
discovered that the mutual inductance 
between two coils varies in accordance 
with the distance between them and the 
angles at which they are placed with refer- 
ence to each other. This principle was 
utilized in designing the device we are 
examining. The amount of mutual in- 
ductance between two coils is called the 
coupling. Hence, variocou pler is a vivid 
and understandable name for a device 
that permits mutual inductance to be 
varied at will by rotating one coil about 
its axis within the other. 

A somewhat similar device found in 
some sets is called a variometer. This also 
is used to vary inductance and consists of 
two coils, one of which turns inside the 
other, but, instead of being separate, as 
in the variocoupler, the two coils are con- 
nected in series. 


IKEWISE variable inductances are 
produced in crystal sets by mount- 
ing two parallel coils one inside the otherso 
that the outer coil may be moved back 
and forth over the inner, or by providing a 
single coil with one or two slides that have 
the effect of increasing or reducing the 
number of turns of wire that compose the 
coil by making contacts at various points. 
Indeed, a method very similar to this 
last is employed in the set we are inspect- 
ing. The primary coil of the variocoupler 
has been tapped at various points, each an 
equal number of turns from the next. 
Wires from these taps are connected with 
the points to which you may move the 
switch you see on the front of the panel by 
turning the knob marked ‘‘Primary In- 
ductance.”” Each time you move the 
switch from one point to another, the 
effect is to increase or decrease the size 
of your primary coil. 

Thus, in addition to varying the mutual 
inductance between the two coils that 
make up the variocoupler, you also are 
able to vary the inductance of the primary 
coil, giving you a greatly increased varia- 
tion in tuning. 

Now, to complete the operation of 
tuning, there is another factor in addition 
to varying the inductance of your set to 
accommodate it to the frequency or wave 
length of the radio waves you desire to 
admit. You must vary another electrical 
property, known as capacity. This you 
accomplish in the particular set we are 
considering by turning the dial lettered 
“Antenna Condenser.” 

The antenna, of course, is the aerial. 
Each aerial has what is called a natural 


period of vibration, or natural frequency, 
just as each string of a musical instrument 
has its natural tone unless otherwise 
tuned. This makes the aerial sensitive to 
radio waves of a certain frequency, just as 
the string of a musical instrument will 
vibrate in sympathy when the note to 
which it is tuned is sounded on another 
instrument near by. And, as with a 
musical string, you make your aerial sen- 
sitive to other frequencies by changing its 
length—not actually, but by adding or 
taking away capacity by means of the 
condenser. 

A condenser is a device that will store 
up electrical charges. It is not to be con- 
fused with a storage battery, for the latter 
stores up quite a different kind of elec- 
tricity and in a different way. Two or 
more conductors of electricity, separated 
from one another by a non-conductor, 
form a condenser. Thus, two sheets of 
tinfoil placed on opposite sides of a sheet 
of glass will be a condenser and will store 
up electricity that is admitted to the tin- 
foil until the accumulated charge becomes 
too great. Then the charge discharges 
by leaping from one sheet of tin-foil to 
the other. The conductors in a condenser 
are known as the plates, the  non- 
conductor, the dielectric. 


THE condenser in our set the air is 
the dielectric. The plates are the 
parallel metal sheets, one set of which slips 
between the plates of the other set when 
you turn the condenser dial, somewhat as 
you might entwine your fingers. The two 
sets of plates, however, unlike your fin- 
gers, do not touch; they must always re- 
main separated by the air dielectric if the 
device is to function as a condenser. 

This sort of device is called a variable 
condenser for the obvious reason that it 
permits you to vary its capacity by turn- 
ing the knob, the capacity being greatest 
when the plates are closed and becoming 
less as the two sets are separated. In some 
condensers of this type there is a single ad- 
ditional plate, operated by aseparate knob, 
which may be adjusted after the setting of 
the condenser has been made. The trifling 
variation in capacity possible through the 
use of this device permits of finer tuning. 
Such a device is called a vernier. 

As explained in previous articles, the 
radio waves that reach your antenna are 
alternating current waves of high fre- 
quency. Any electric circuit offers oppo- 
sition to alternating current, this opposi- 
tion being called impedance. 

In the set we are considering, or in any 
other set for that matter, you admit waves 
of a particular frequency by adjusting 
your inductance and capacity so that the 
impedance is low with regard to that fre- 
quency and high with regard to all other 
frequencies. That is the purpose of the 
three knobs at the left-hand side of the 
panel and the devices within the set with 
which they are connected. 

In sets of very recent design the trend 
has been toward supplying them with 
fixed inductances—that is, unadjustable 
coils—and tuning entirely by varying the 
capacity by means of condensers. 














See page 33. 
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About One-half! Compare our prices 
with others. Only highest grade nationally 
known GUARANTEED parts. OUR GUARANTEE 
PROTECTS YOU. Money cheerfully refunded if you 
are not satisfied. Be sure to write your order and state prices plainly. 
Send post office or express money order or bank draft for total amount 
to insure prompt shipment. ALL PRICES ON THIS PAGE INCLUDE 
SHIPPING CHARGES RIGHT TO YOUR DOOR. Refer to any bank or com- 
mercial agency regarding our reliability. If your favorite circuit is shown here, order 
direct from this ad. No skill required to build your own radio with Randolph parts, Panels 
are all drilled. Instructions are simple and complete. Everything comes ready to assemble. 
Order direct! All shipping charges prepaid. 
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23-plat Vernier C md'r 2.59 

RHEOSTATS and 

COVENT Ome vane 
Bakelite Rheo 6-ohm 38 
sakelite : 30-ohm .59 
Bak td Ver er Rheos’t 4.15 
»aK t *otentiometer, 

200 GUM és. se ewe 59 
TRANSFORMERS 
R N 6 > 
1, 2.16 to ts 1.8 
6 to 1 


4” Hygrade D tle cece 





eeneascsaceooeoocccccessseseddseesee 


2 
Bakelite Socketwccccee of 
We P] cocoon of 
VARIOMETERS 
Moulded \ eee 9 
Bakelite 1 le « 3.4 
"HEADFONES 
Rand ecial, 22 
Blue Bird Special... 3.95 
LOUD SPEAKERS | 
Amer 
With i table loud ~ 
speaker unit....... 6.95 
COUPLERS and COILS 


180° Variocouplers...... 95 
Re PS CO wie cccdcns 1.25 
Elec tric Soldering Iron. . .98 
Cockaday Coll...cccee. 1.65 
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TRADE (MARK 


RADIO REPRODUCTION \ 


HE —— of the hprn itself 

| plays an important part in the 

/ icitisl dearacl of Atlas Radio —- 
tion. The magnified cross-section 
J below shows how the resilient core 
| / absorbs the vibrations of the horn 

















f= TL / material; while the rigid surface con- 
eee a4 Jj @etves the sounds you ought to hear 
—as you want to hear them. j 
/Multiple Electric maaee Ae Co., Inc. / 


36 Spring St. Newark,/N. J. Dept. A 
New York, Boston, Philadelphia, Baltimore, 
Pittsburgh, Detroit, Chicago, St. Louis, Denver, 
550 Howard Street, San Francisco. 


Marconi Wireless Adecraph Co. of Canada, Ltd. 
Sole Canadian Distributors 
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Atlas unit, complete 
with attachment 
couplings, to fit all 
standard phono- 
graphs. 
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“From Dot vow Daddy 











a Kodak 


It has been hard for Dot to keep the 


big secret but she managed somehow, and 
mother 1s the most surprised person in the 


world. And pleased, too. A Kodak 1s just 


what she wanted. 














Autographic Kodaks $6.50 up 


Kastman Kodak Company, Rochester, N.Y ., rie kote cir 





























Victrola No. 360 
Walnut, $235; electric, $275 
Other styles $25 to $1500 














The finest gift of all! 


The gift that keeps on giving—that keeps on giving some- 
thing new. For no matter what kind of music you may want 
or when you may want it, a Victrola Instrument and Victor 
Records give you every kind of music—better. 

The most brilliant opera house in the world can offer no 
such great company of artists as that shown above, but every 
Victor Record made is made by an artist of distinction in 
some particular field. From the great music of the world to the 
most alluring dance or the trickiest bit of jazz—the names that 
everybody knows, the names that really count—are found on 
Victor Records. Let the nearest dealer show you. Victrolas 
are listed from $25 up—and any one of them will play any 
of the nine thousand Victor Records. 


There is but one Victrola and that is made by the 
Victor Company—look for these Victor trade marks 


“HIS MASTERS VOICE” Victor Talking Machine Co. of Canada, Ltd., Montreal 
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Wictrola 


Victor Talking oir Company. Camden,.N. J. 
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